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designed to provide a simple but positive 
means of determining carbon dioxide 
concentrations in the high range up to 
100%. It is particularly desirable in 
connection with the use of carbon dioxide 
for purging and inerting operations where 
reliable and accurate results must be 
obtained. It is not recommended for low 
concentrations such as would be found 

in flue gas. 


The complete kit with all necessary 
supplies is packed in a sturdy metal case | 
for convenient handling. 4 
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The National Fire Protection Association is a 
non-profit technical and educational organization 
devoted to the reduction of loss of life and property 
by fire with more than 14,000 members. The 
Quarterly is one of the publications regularly pro. 
vided to members. Other membership publications 
include a monthly Fire News, Advance Reports and 
Proceedings of the Annual Meetings, a Year Book, 
and many leaflets, pamphlets and posters issued 
throughout the year on fire prevention and control. 


Technical committees of the Association develop 
means to safeguard life and property through the 
publication of standards covering all phases of fire 
prevention and protection. Your membership in the 
Association (annual dues $12.50) affords an oppor. 
tunity to keep abreast of these developments and, 
by being a member, you help support this humani- 
tarian activity. Popular educational literature on fire 
safety is constantly being produced by the NFPA 
for distribution through its members to the general 
public. 


All members of the Association and the public 
are invited to NFPA meetings. The following dates 
are now on the Calendar: 


NFPA Calendar 
1952 


Dec. 1-3 Regional Meeting, Houston, Texas. 


1953 
Jan. 19-23 NFPA Committee Week, New York. 
Jan. 22 Meeting, NFPA Board of Directors, 
New York. 
Closing Date, NFPA Committee Re- 
ports for 1953 Annual Meeting. 
May 11-15 Annual meeting, Palmer House, 
Chicago. 


Mar. 15 


The closing date for articles submitted for the 
Quarterly is the 15th of the month preceding 
publication. 





Editorials 


Will They 
Ever Learn? 


N the early part of 1944, 

this country was heavily 
involved in war and need- 
ed every resource that it had. Right in 
this period: 

1. An ordnance depot in Atlanta, un- 
sprinklered and 332,000 square feet in 
area, was destroyed by fire with a loss of 
$7,000,000. 


2. Three unprotected wooden ware- 
houses were destroyed by fire at the 
Detroit ordnance depot with a loss of 
$2,000,000. 


3. An ordnance depot in Texas (180 
feet by 500 feet — unprotected) burned 
with a loss of 90,000 tires and 50,000 
inner tubes. 


4. A Treasury Department warehouse 
burned at Rockaway, New Jersey with a 
loss of $3,000,000. 


5. A Signal Corps warehouse in Fair- 
field, Ohio, burned with a loss of $12,- 
500,000. 


The loss in dollars wasn’t so important 
(even though the dollar then was worth 
more than it is now) but the amount of 
essential war supplies represented by these 
dollar figures was very large and often ex- 
tremely difficult to replace at any price. 


These, plus other lesser but nevertheless 
serious fires, led to the formation of the 
Under Secretary of War's Fire Prevention 
Board. At the conclusion of the war, in a 
letter terminating the services of our Gen- 
etal Manager on this Board; the late 
Robert P. Patterson (then Under Secre- 
tary of War) said ‘Thank you for your 
thoughtful letter in regard to fire preven- 


tion. While I am now consenting to the 
termination of the Advisory Board on Fire 
Prevention, this office will retain responsi- 
bility for supervision over this important 
activity. I have every confidence that this 
job will remain an important one and that 
the lessons we have learned during the 
war about fire can, as you suggest, be re- 
tained for our future benefit.” 


The Texas airfield windstorm disaster 
so prominently reported in the press last 
month is a prime indication that the mili- 
tary has not learned the lesson of large 
area concentrations of values. The “Recipe 
for Destruction” article in this Quarterly 
is further evidence. The erection and use 
of excessive area warehouses by various 
government agencies at the present time 
will inevitably lead to more case histories 
of wholesale fire destruction. 


It isn’t much use to protect our impor- 
tant factories which produce the material 
needed by the government with good con- 
struction and good fire protection if we 
permit the storage of the finished products 
in huge area and inadequately protected 
warehouses always subject to complete fire 
destruction. Will they ever learn? 


Balanced 


Ac NFPA correspondent 
Fire Safety 


in a Middle Western 
city raises some searching 
questions about the balance between fire 
safety and other matters of public welfare. 
She is concerned with the problem of con- 
valescent and nursing homes for elderly 
people, finds presently available facilities 
inadequate and considers fire regulations a 
handicap to providing adequate housing 
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for this group of people. She wholeheart- 
edly subscribes to the importance and value 
of fire prevention measures, but finds some 
fire protection features not only unduly ex- 
pensive but a handicap to operation. She 
is particularly concerned with doors; fire 
doors are so heavy that they can’t readily 
be opened by the infirm; doors opening out 
may involve an accident hazard to persons 
lacking the agility to move quickly when 
the door is opened; doors on stairway en- 
closures interfere with light and ventila- 
tion; keeping doors shut between bed- 
rooms and exit corridors produces a sense 
of confinement that is psychologically bad 
for bedridden patients in the rooms. Fur- 
thermore, she says, all these fire code re- 
quirements involve such expense that 
qualified nurses, anxious to meet the need 
for more nursing homes, simply cannot 
afford to start new establishments. 


The fire safety enthusiast may be shocked 
by this kind of thinking, but we must 
admit that there is a balance of fire safety. 
If to be 100 per cent safe from fire we must 
make houses so expensive that no one can 
afford to build or live in them, or devise 
fire safeguards so inconvenient or obnox- 
ious that they will be discarded, we will 
have failed in our mission just as badly as 
if we had done nothing at all. There is, 
however, a middle ground of reasonable 
fire safety which can be achieved without 
prohibitive expense or undue inconve- 
nience. Frequently all that is needed is the 
application of fire protection engineering 
judgment, or just informed common sense, 
to produce an acceptable degree of fire 
safety, at little or no added expense, and 
without really inconveniencing anyone. 
There are some notable examples where 
measures instituted for fire safety purposes 
have actually served to reduce cost of oper- 
ation. Actually, in the great majority of 
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cases, fire safety costs nothing if all the in. 
direct as well as the direct costs of fire are 
considered. 


It is the purpose of the National Fire 
Protection Association, through standards 
and informative material developed by our 
committees, to point the way to reasonable 
fire safety without prohibitive cost, and our 
success has been in large measure due to 
effective public service of this kind. 


We cannot stop with the preparation of 
standards; our objectives can be attained 
only by the intelligent application of fire 
safety standards, backed by an informed 
public opinion. Thus public education in 
fire protection is the second great program 
of the NFPA membership. 


A proper understanding and intelligent 
application of the principles of fire safety 
as expressed in NFPA standards should 
make it possible to provide adequate safe. 
guards for the occupants of convalescent 
and nursing homes, if only the manage. 
ment is willing to institute reasonable 
measures, and does not expect to utilize for 
this occupancy structures originally built 
for wholly different uses and completely 
unsuited for housing the ill and infirm. 


The specific problems raised by our 
recent correspondent seem easy of solu- 
tion. Fire doors are not necessarily ex- 
cessively heavy; properly hung and bal- 
anced they can be made to open and close 
easily. With a little planning, doors can be 
arranged to swing out without creating any 
undue accident hazard. If stair enclosure 
doors cut off light and ventilation it does 
not take much imagination to see that it 
should be’ possible to remedy the situation 
by some method other than removing the 
doors. There is nothing in NFPA stand. 
ards to require keeping individual room 
doors closed, except where the corridor 
walls constitute part of the stairway et- 
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closure, in which case the answer probably 
lies in some change in exit arrangements. 
And finally, if all these details are too 
bothersome, why not consider some alto- 
- gether different solution to the problem of 
fire safety, such as moving to another more 
suitable building? 


Fire safety is a public necessity. It is 
within reach of everybody, but only 
through intelligent planning and some rea- 
sonable effort. 


How NFPA 
Standards 
Are Made 


PROPOSED changes for 

the 1953 National Elec- 
trical Code were released 
on September 2, 1952 by 
the National Fire Protection Association 
in NFPA Pamphlet No. 70-PR1. The 
changes, proposals not recommended and 
items remaining on the dockets of the 
various “Code Making Panels’ are now 
being circulated for public comment in 
this publication. A deadline date of De- 
cember 1, 1952 has been established for 
all comments if they are to receive Com- 
mittee consideration prior to the final 
drafting of the 1953 Code. 


The pamphlet illustrates the democratic 
methods followed by the NFPA in prepar- 
ing its standards. Industry, inspection au- 
thorities, fire officials, governmental agen- 
cies, insurance groups and cooperating na- 
tional Associations participate in develop- 
ing the Code and the general public is 
afforded this opportunity to comment. 


Some of the significant proposed 
changes and additions follow. Electrical 
teceptacles will henceforth be required to 
be designed so that they cannot be used in- 
terchangeably in different circuits of dif- 
ferent voltage, frequency or types of cur- 
tent (AC or DC). New rules are proposed 
to safeguard users of portable equipment 
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and electric clothes driers by more effective 
grounding means. Liberation of the use of 
armored cable in the air voids of cinder 
block walls is suggested except where sub- 
ject to excessive moisture or dampness. 


An entirely new article is submitted on 
insulated-metal sheathed cable 
proposing its use for services, feeders and 
branch circuits in both exposed and con- 
cealed work, in dry or wet locations, under 
plaster or embedded in plaster, brick or 
other masonry. Necessary changes in the 
balance of the Code to incorporate this 
type cable are also detailed. 


mineral 


A revised set of markings for flexible 
cords and fixture wire is prepared to elimi- 
nate obsolete and include new types, affect- 
ing particularly heat-resistant, rubber-cov- 
ered fixture wire, latex-rubber insulated 
wires, tinsel cords, heater cords, and range 
cables. Provisions are proposed to prevent 
the installation of fixtures and outlet boxes 
in contact with conducting surfaces of con- 
ductive thermal insulation. Gas piping is 
to be deleted as a method of grounding 
electrical circuits. 


The NFPA Code Making Panel dealing 
with electrical appliances recommends that 
it be made mandatory for flatirons to be 
equipped with temperature limiting de- 
vices, which action wiil undoubtedly go far 
to eliminate fires caused by accidental over- 
heating of such appliances, responsible for 
many fires in years gone by. Most manu- 
facturers have already incorporated this 
safeguard on irons. Temperature limiting 
means are also to be made mandatory for 
water heaters, the absence of which is 
noted as having caused several fires. 


A special subcommittee is submitting to 
the NFPA and the public a proposed new 
section on fixed electrical space heating 
equipment in recognition of the growing 
use of such means of home heating. 
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Significant changes are proposed for the 
section of the Code dealing with “hazard- 
ous locations,” particularly Articles 500 
and 510. Recognition has been given to 
positive pressure ventilation arrangements 
to reduce the area considered hazardous 
when such ventilation is safeguarded by 
duplication of equipment or interlocked 
with the electrical supply. Definitions of 
hazardous atmospheres are more closely 
defined to aid in applying the rules. In 
order to avoid undue restrictions on cer- 
tain equipment in “Class I, Division 2” 
locations such as fixed lighting, instru- 
ments and resistors, there is a proposal 
that where temperature limitation, based 
on 80% of the accepted ignition tempera- 
ture of the flammable gas or vapor in- 
volved could be secured, general purpose 
type instead of explosion-proof enclosures 
might be used. 


Perhaps the most sweeping changes of 
all are in Article 510 where complete new 
tules are proposed for commercial garages, 
residential garages, aircraft hangars, gaso- 
line service stations, bulk plants storing 
flammable liquids, paint, lacquer and simi- 
lar finishing process areas, and where com- 
bustible anesthetics are used. The last men- 
tioned text is based on the NFPA Stand- 
ards for Hospital Operating Rooms (No. 
56). The revisions proposed for aircraft 
hangars are as recommended by the respon- 
sible NFPA Committee, illustrating the 
coordination of technical committee activ- 
ities within the Association. 


Other complete revisions affect Motion 
Picture Studios, Article 530, and elevators, 
Article 620. The latter article also is 
broadened to take care of dumbwaiters and 
moving stairways (escalators) . 


Emergency lighting systems, as are 
generally required for hotels, theatres, 
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sports arenas, hospitals and similar institu. 
tions also receive a complete new treat. 
ment, inasmuch as Article 700 of the 1951 
Code has been completely revised. Re. 
quirements for emergency power, as need. 
ed for essential refrigeration, breathing 
apparatus, power for hospital operating 
rooms, fire pumps and industrial processes 
where current interruption would have 
serious consequences, are added to the 
previous rules which covered only light. 
ing. The new Code proposals feature how 
emergency systems should be installed 
leaving to other NFPA Standards, specifi. 
cations as to where and when such systems 
are needed. The NFPA Building Exits 
Code is the principal standard defining the 
latter requirements. 


The 1953 National Electrical Code will 
be a better Code in these and other respects! 


VER the revolving door 

in the bar of one of 
Boston's most elegant ho- 
tels is a sign reading: “This 
is Not an Accredited Egress Door,” in let- 
ters so large that the sign extends almost 
the full width of the room. The reason for 
this sign is a Massachusetts law enacted 
after the revolving door tragedy of the 
Cocoanut Grove night club fire. Perhaps 
in Boston the bar patrons will have the 
requisite cultural background and retain 
the necessary degree of sobriety to make 
the sign effective. However, we are fe- 
minded of P. T. Barnum’s sign, ‘To the 
Egress,” which he put up over an outside 
door whenever he wanted to clear his 
establishment of crowds, and which was 
quite effective as most people assumed that 
an egress was another exotic animal and 
flocked through the door to see it. 


Not an 
Accredited 


Egress 





LEXINGTON (KY.) HOME INSPECTION DISCOVERY 


Courtesy Fire Prevention Bureau, Lexington (Ky.) Fire Dept. 

The home inspection program of the Lexington, Kentucky Fire Department revealed this 
hazardous heating system. Discovered by Capt. Omer Cunningham and Fireman L. F. Kincaid, 
Inspectors Kearney and Smith of the Fire Prevention Bureau investigated and reported that 
the heating plant was constructed of an old style four-burner cooking stove with an inverted 
wash tub placed over the burners to form the plenium chamber. Hot air was blown through 
ducts connected to the tub by an ordinary fan (extreme right in photo). Occupants were 
given written notice to discontinue operation and ten days later an approved heating system 
had been installed. 
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Recipe for Destruction 
Tested July 10, 1952 near Clarksburg, W. Va. 


In a four-acre bowl, place the fol- 
lowing ingredients: 


"9,132,242 pounds 
natural crude 


rubber 


161,524 gallons 
ethyl alcohol 


37,532 gallons 
methyl alcohol 


21,650 pounds 
polyethylene 


Concentrate the rubber in piles, using 
wood pallets to stack the quantity re- 
quired (metal strapping of bales will 
aid in piling). Stack the alcohol 
(anti-freeze variety) in 55-gallon 
drums, quart and gallon cans, next to 
the rubber. Add the polyethylene. 
The latter two ingredients may be 
procured from the same source so it 
is important to keep them together. 
Blend into these ingredients 19,975 
cases of condensed milk in original 
cans and paper cartons, piling 10 feet 
high. To give a metallic flavor add 
stacks of gears and sheet metal. Over 
entire bowl place a metal cover, coated 


Fantastic? No, indeed! 


This recipe was demonstrated at the 
Keeley Construction Company’s plant near 
Clarksburg, W. Virginia on July 10, 1952. 
The result was so spectacular that the 
recipe is presently valued at about $3,500,- 
000 by State Fire Marshal C. A. Raper. 
About 56 per cent of this value can be 
covered by insurance while the balance is 
taxpayer dollars. The crude rubber was 
stored by the U. S. Government (General 
Services Administration, Storage and 


Editor's Note: This account is based upon in- 
formation obtained principally from the follow- 
ing sources, to whom due acknowledgment is 
made: State Fire Marshal C. A. Raper, State of 
West Virginia; West Virginia Inspection Bu- 
teau, Charleston, W. Va.; and Chief J. J. Mar- 
tin, City of Clarksburg Fire Department. 

The observations are the editors. 
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with tar. Where desired suspend 
combustible fiberboard under cover. 
Support cover, as necessary, with 
metal purlins, trusses and columns. 
Drape old dry-pipe type sprinkler pip- 
ing around, but restrict water supply 
availability. (Localized wetting may 
cause failure of recipe.) Supply only 
domestic water for sprinklers and in 
a separate bowl drain most of this 
water off to prepare a side dish of 
concrete. Assure sprinkler inefficiency 
by allowing dry pipe valve to corrode. 


Once bowl contains these ingre- 
dients, apply heat. A welding torch 
used at roof level will suffice if sparks 
are allowed to drop on the crude rub- 
ber. Do not spoil result by attacking 
promptly with adequate extinguish- 
ers. Permit smoldering to continue. 
(It might be convenient to go to 
lunch at this time.) 

Oven temperatures should be main- 
tained at high level to assure melting 
of rubber and mixing of ingredients. 


S een 
_ 


Close-up of circled area in photo at left 
showing hose stream on roof, 
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Clarksburg Telegram Photo 


Veterans Hospital forms background of this view of the Keeley plant fire. Heavy concen- 
trations of rubber and alcohol produced the intense burning which continued for 18 hours. 


Transportation Division) and was not in- 
sured. 

While the accompanying photographs 
tell the story better than words, briefly, the 
actual circumstances were as follows: 


The Building 
The property involved was located 
about 3 miles beyond the city limits of 


Clarksburg, West Virginia, along the 
West Fork River. The building could best 


be classified as a multiple occupancy, 
manufacturing and general storage ware- 
house.* The one-story structure, erected 


in 1913 as a glass bottle factory, was pur- 
chased by the present owner in 1943. 


Walls were principally 8-inch brick, 
with 8-inch concrete block on several addi- 
tions. The roof was metal on metal purl- 
ins, trusses and columns, all unprotected, 


and the greater part was saw-tooth con- 


struction with both wired glass and plain 
glass side lights. The metal roofs had been 


*Tenants included General Service Adminis- 
tration, U. S. Government; E. I. duPont de 
Nemours Co.; General Storage Co.; Carnation 
Milk Co.; Gobel Brewing Co.; Owen-Illinois 
Co.; Mountain State Fabricating Co.: Keeley 
Construction Co.; Life-Long Aluminum Awning 
Co.; Baldwin-Lima-Hamilton Corp.; Austin- 
Western Co.; and C. E. Stout Co. 


coated on the exterior with tar and asphalt 
many times to approximately one-half-inch 
thickness and combustible fiberboard had 
been suspended below the under-surface 
of the roof in some of the storage sections 
(to prevent sun damage to the crude rub. 
ber). The floor was concrete. 

The entire building was one fire area, 
totaling approximately 172,000 square 


feet. Masonry partition walls separated 


different sections and occupancies but most 
of them ran only to the roof or lower roof 
trusses (no parapets) and had many un- 
protected openings. In addition to the 
masonry partition walls there were a num- 
ber of wood partitions segregating office 
and similar sections. 
Protection 

The largest portion of the storage area, 
where the crude rubber and anti-freeze was 
stored, was equipped with dry pipe sprin- 
kler systems. These sprinklers were orig- 
inally connected to a large gravity tank 
which also fed a private yard hydrant sys- 
tem. The original tank was 100,000-gallon 
capacity and had been mounted on a 100-ft. 
high tower. This tank, however, was dis- 
mantled and moved in 1943. It was fe- 
placed by a 50,000-gallon tank on a 45 ft. 
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steel tower but this limited supply was used 
mainly for domestic purposes and the re- 
quirements of a concrete pipe company, 
occupying a detached building on the prop- 
. efty, consumed the greater portion of the 
water available in its operations. Accord- 
ing to reports submitted it was necessary to 
fill this tank several times daily and this 
was done by a manually controlled 500 
GPM centrifugal pump, taking its supply 
from the adjacent river. The sprinkler sys- 
tem was obsolete and had been judged of 
so little value by inspection authorities that 
the property was rated as “unsprinklered.” 
Large portions of the balance of the plant 
were not sprinklered. 


Prior to the Fire 

The major portion of the building was 
occupied by the General Storage Company 
as a general storage warehouse. The 
Mountain State Fabricating Company 
shared the building and operated a ma- 
chine and sheet metal fabricating shop 
therein. Just before the fire a new addi- 


Clarksburg Telegram Photo 
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tion to one corner of the building was 
nearing completion and workmen were en- 
gaged in joining the roofs of the old and 
new sections. Unfortunately, it was in this 
area where the crude rubber was stored 
and from all indications it appears that 
spatks from welding equipment used on 
the roof trusses of the new construction 
started the fire shortly before 11:30 A.M. 
One of the employees engaged in the 
welding operation used a fire extinguisher 
on the fire. Thinking the fire was extin- 
guished, the crew quit for lunch at 11:30. 


The Fire 


At about 11:50 A.M. one of the employ- 
ees of the metal fabricating company dis- 
covered smoke and flame issuing over the 
combustible partition separating his plant 
from that of the General Storage Com- 
pany. (This partition extended only to the 
bottom side of the roof trusses.) He called 
to his foreman advising him of the fire 
and asked him to call the fire department. 
This same employee then grabbed a fire 


The fire alarm was received at about 12:10 P.M. The City of Clarksburg Fire Department 
responded despite the fact the fire was outside city limits. Lack of private or public water 
supplies for fire fighting greatly delayed effective fire fighting work. 
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Courtesy State Fire Marshal 


The taxpayer, who eventually must foot the bill for the destruction of nine million pounds 
of government owned natural crude rubber, may well wonder why with all this open country 


available for subdivision of storage, it was necessary to concentrate so much value for one 
bonfire. 


Courtesy State Fire Marshal 


Acres of rubble remain after the intense fire. Automatic sprinkler protection in the prop- 
erty was neglected and allowed to deteriorate to the extent it was rated “unsprinklered.” 
Lack of effective fire divisions contributed to the heavy loss. 
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extinguisher and attempted to extinguish 
the blaze. He was assisted by other men 
who were nearby. It was soon quite evi- 


dent to all concerned, however, that there 


was no chance of stopping the fire with 
these portable appliances. 

The Clarksburg Fire Department under 
Chief J. J. Martin received the alarm at 
12:10 P.M. and immediately responded 
despite the fact that the fire was three 
miles outside city limits. The response 
was with one 750-gallon pumper with 
three men. Upon arrival, the Clarksburg 
truck entered the building and attempted 
to combat the fire with a booster hose, but 
was forced to withdraw as the fire had 
gained such headway that this one stream 
could not be effective. A U. S. Veterans’ 
Hospital (also located outside Clarksburg 
city limits and on the opposite side of the 
river from the Keeley plant) sent a 500- 
-gallon pumper and 5 men. This equip- 
ment arrived shortly after Clarksburg. 


Courtesy State Fire Marshal 
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Attempts were made by these two fire 
companies to use private yard hydrants (a 
total of three available) but the first hy- 
drant produced no water. The other two 


each provided a stream, but the lines were 
so weak that they were entirely inadequate 
to check the spread of fire and the supply 
was exhausted within six or seven minutes 
after placing them in use. It is most proba- 
ble that the 50,000-gallon tank was only 
partially full at the time the fire occurred 
and this would account for the rapid de- 
pletion of the supply. 


All of the employees present when the 
fire broke out noted that the sprinklers 
were not operating. The fire traveled 
along the ceiling and hot burning tar or 
asphalt was seen dripping from the roof 
through nail holes and lap seams by these 
employees. Post-fire evidence indicated 
that the dry pipe valve to the sprinkler sys- 
tem in the area where the fire originated 
was so corroded that it failed to operate. 


The communicating sheet metal fabricating company was heavily damaged as unpro- 
tected steel roof supports collapsed under the devastating heat. 
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While all sprinkler heads in the plant 
were opened by the fire or manually, what- 
ever water did discharge through other dry 
pipe valves was totally insufficient. The 
manual 500 GPM centrifugal pump was 
not started promptly but it is doubtful 
whether this fact was of much importance 
because of the limited water supply avail- 
able. Electric service to the pump was cut 
early in the fire by the utility company in 
order to preserve electric service to the 
Veterans’ Hospital located about Y, mile 
away. 


Following failure of the water supply 
from the yard hydrants the fire department 
set out to get a bulldozer to cut a roadway 
to the river so that they could place equip- 
ment in position to take suction. This 
operation took considerable time because 
of the trees, large boulders and rough ter- 
rain on the 45 degree sloping river em- 
bankment. (No preplanning was evident 
for emergency use of river water by fire 
equipment.) It was not until 1:15 P.M. 
that the first pumper could be placed in 
service and it was not until 3 P.M. that two 
other pumpers could be placed in position 
to take suction from this source. (The 
river bank was 30 to 35 feet above the 
water surface.) In the meantime the fire 
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gained such intensity that the crude rubber 
melted and flowed into other portions of 
the building. There were mass explosions 
in the drums and cans of anti-freeze and 
the fire reached its maximum intensity 
about 3:30 that afternoon. When hose 
lines were again available from the suction 
supply at the river and additional help was 
on the scene from neighboring fire depart. 
ments, such hose streams were used in an 
attempt to hold the fire and prevent its 
further spread into the communicating 
metal fabricating plant. The burning molt. 
en rubber was a great handicap to firemen 
as they had to pull their hose lines through. 
the material and wade in it in their at- 
tempt to suppress the main body of the 
fire. The fire pumps on the trucks were 
kept in continual operation until 5:30 
A.M. the next morning and one truck was 
left on duty to wet down flare-ups. A bull. 
dozer was used to erect dikes within the 
building to retain the flowing burning rub. 
ber and this operation helped to restrict 
the damage to the new addition which was 
being erected. 


A mote catastrophic “recipe for destruc- 
tion” is hard to conceive! 





99.9 Per Cent Fraudulent!* 


By William J. Davis, Manager 
National Automobile Theft Bureau 


Not all total passenger car fire losses are 
fraudulent, only 99.9 per cent. 


In making this statement, I exclude par- 
tial losses and fires resulting from pas- 
senger cars involved in collisions, damage 
to automobiles resulting from a garage fire 
ot while the car may be garaged, and fires 
involving buses and trucks. We well know 
that many fires occur while a private pas- 
senger automobile is garaged and that fire 
may be the /egitimate result of a short, or 
of a carelessly discarded cigarette. Nothing 
I say here should be considered as recom- 
mending any modification of fire safety 
regulations affecting garaging facilities. 


We do not consider a passenger car as a 
highly combustible object. We never have. 
It is very difficult to totally destroy a pas- 
senger car by fire without giving such a fire 
some fraudulent help. It usually takes 
about a gallon of gasoline to do the job 
adequately, and a match. A two-gallon job 
will be much more effective, and a three- 
gallon affair makes a sensational fire! If 
the gasoline tank is partly full and an 
enthusiastic policeman or fireman hits it 
with an axe or punctures it with a bullet, a 
tremendous fire can result! 


Losses Follow Economic Trends 
Passenger car total fires, according to our 
statistics, follow economic trends very 
closely. As a matter of fact, I wonder if our 
statistics on total automobile fire losses do 
not furnish an accurate barometer of gen- 
etal business conditions. 


*Based on a talk presented at the 56th Annual 
Meeting of the National Fire Protection Associa- 
tion, June 11, 1952 (Program item No. 61). 


Let’s go back to 1948 and 1949. During 
that period we had some 1,275 ‘otal auto- 
mobile fire losses reported to one division 
of the National Automobile Theft Bureau. 


Three hundred and eighteen insurance 
companies writing automobile physica! 
damage insurance reported these losses. 
During the 1949 to 1950 period, we had 
an increase of 30 per cent in our total auto- 
mobile fires — until June of 1950. After 
June of 1950 we had a marked decrease in 
these losses reported. You know what is 
significant about June 1950. That was the 
start of our “police action” or “war,” call 
it what you will, over in Korea. As soon as 
the ‘‘war’ broke out, fotal automobile 
losses declined. 


This followed exactly the pattern of 
World War II. At the very beginning ot 
these hostilities our total fire losses began 
to decline and kept right on declining 
throughout World War II. I will remind 
you that during this period, passenger car 
replacements were not possible. You might 
say there was less ‘‘exposure’’ because cars 
were not driven as far during the war as in 
previous years. That is true, but during 
this time I never saw so many “beat-up” 
cars on our streets, so many poorly condi- 
tioned automobiles, so many bald-headed 
tires. Yet, in spite of those conditions, our 
total automobile fire losses fell off rapidly! 
As soon as World War II was over, fire 
losses started to skyrocket. This was not 
because, all of a sudden, 1942 Chevrolets 
became highly combustible. In our opinion 
this was the direct result of a belief on the 
part of some car owners that their new car 
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99.9 PER CENT FRAUDULENT! 


was just around the corner. While sotal 
losses thus went up, they came down quick- 
ly when every one looking for that new car 
found out he wasn’t going to get it right 
away! 

Our current graph of fofal automobile 
fires by months shows a seesawing back 
and forth, leading us to believe there are 
more confused people throughout the coun- 
try than might be readily apparent! At 
least I am not the only confused person! 
Apparently those individuals whom we 
classify as “arson minded” can’t make up 
their minds. Cars seem to be getting plenti- 
ful one month, but are scarce the next 
month; plentiful, scarce; back and forth we 
go. It is a most interesting situation. 

From this analysis, part of it facetious, 
we conclude that the great majority of total 
automobile fire losses are fraudulent and of 
incendiary origin. We feel that total fire 
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losses in passenger cars, excluding colli- 
sions and garage fires, are primarily a 
“moral hazard” problem. We feel this 
conclusion is justified from our statistical 
data, our experience prior to, during and 
after the war, and experiments which we 
have conducted on numerous occasions and 
at numerous locations in attempts to burn 
various makes of automobiles to determine 
whether accidental total losses are possible. 


Arson Belts Are Evident 


That sounds very blunt and most dog- 
matic, but I am going to make another 
statement which may offend some people. 
We can spot these total automobile fire 
losses in areas which we call, for lack of a 
better name, an arson belt. The “arson 
belt” is very definite and well defined; a 
very clear area of larceny extending 
throughout the United States. 


The 1951 Chevrolet on the right and a 1942 Chevrolet Panel Truck were destroyed in this 
fire following collision in Oakland, Calif., May 18, 1951. All five occupants of both vehicles 
escaped death but involvement of gasoline from the ‘5! passenger car resulted in severe fire 
damage limited only by prompt fire department extinguishment. This type of fire accident is 


excluded from Mr. Davis' comments. 
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Courtesy the Dallas Fire Department 


Overturns at high speeds can produce serious automobile fires. Vapors from gasoline 
leaking out of the tank of this car after a high speed overturn were ignited by a railroad type 
signal flare brought to the scene by a would-be rescuer. One of three occupants was trapped 
under the car and could not be freed because of the fire. ; 


It is interesting to note that since World 
War II we have had an extension of this 
disagreeable habit of burning automobiles 
for profit. In other words, there has been 
an enlargement of this ‘arson belt.’ It is 
like cancer. It has spread from area to area. 
We believe this situation has developed 
because certain people who were raised and 
brought up in the original ‘‘arson belt’ 
have moved to new locations. They moved 
there during the war to accept new posi- 
tions. They have taken their bad habits 
with them. That is why we are finding 
total automobile fire losses being reported 
from new sections of our country. It isn’t 
because automobiles are becoming more 
combustible, it is because more people are 
burning them. 


Autos Are Not Highly Combustible 

Let us take a quick look at the modern 
automobile. Many people think a passen- 
ger car is highly combustible but, actually, 
the major part of the modern automobile is 
noncombustible metal with a cast iron 


Wide World Photo 


Impact rupture of fuel tanks is one of the 
chief hazards of automobile collisions. Where 
such accidents occur also influences the degree 
of hazard presented. In this accident on the 
San Francisco Bay Bridge involving a four-car 
rear-end collision, fire damaged a 1939 Dodge, 
a 1941 Chevrolet and a 1938 DeSoto. The ‘4! 
Chevrolet's tank was the one ruptured. 
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motor and steel body and frame. Of course, 
we can have partial automobile fire losses 
and a few otal losses mystify us to the ex- 
tent where we may question the validity of 
our original conclusions. But for the most 
part, we can say that an automobile is not, 
in itself, subject to total destruction by fire. 
It is entirely possible to encounter a fire in 
the upholstery as the result of a wiring 
short-circuit or a carelessly discarded cigar- 
ette. Such fires can be most expensive. We 
also know that spilling a flammable liquid, 
such as alcohol, on the top of a motor can 
cause a fire, but in the majority of these 
cases the fire will burn itself out without 
serious consequences. 


aa 
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There are other unusual cases. Let me 
tell you about one such loss. A 1951 auto- 
mobile had been purchased in Detroit and 
was being driven to Missouri as a tow with 
the driver in the front car. Apparently the 
tire on the left rear wheel of the towed car 
went flat, whipped around and flew off. 
The wheel locked and was dragged in this 
position for a considerable distance, long 
enough to wear one side of the steel wheel 
flat. (See photo below.) This must have 
been quite a sight; the sparks must have 
been sensational! At any rate, by the time 
the car was stopped the left rear area of the 
car was on fire and within ten minutes the 
gasoline tank was ablaze. From there it 


Not all total automobile fire losses are fraudulent. This wheel was on the left rear of a 
towed passenger car. When the tire went flat, the wheel locked and was dragged for a con- 
siderable distance. By the time the car was stopped, the left rear area was in flames and 
within ten minutes the gasoline tank was ablaze. From this start the entire interior was ruined. 
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spread to the interior and to the front seat 
cushions. Such situations can make us ap- 
pear opinionated when we say all total fire 
losses are fraudulent. So I say they are not 
all fraudulent, only 99.9 per cent! 


Losses Are All Similar 

When we first began to receive automo- 
bile fire loss reports from our member com- 
panies we knew nothing about this fire 
problem, but these reports related with 
monotonous regularity an identical situa- 
tion concerning the origin of the fire. 

“I was driving down this lonely country 
road.” 

It is usually a “lonely country road.” 

“It was one o'clock in the morning.” 

It is usually “one o'clock in the morn- 
ing.”” Why can’t it be noon? But it isn't, 
it is one o'clock in the morning. 

‘All of a sudden a fire flashed under the 
floor boards.” 

It is usually from “under the floor 
boards.” 

“I was barely able to get out before the 
entire interior was a mass of flames.” 

We ought to have those statements 
stamped on our reports because that is the 
way they are generally reported. To test 
the plausibility of these stories, we decided 
to conduct some experiments with a num- 
ber of automobiles under various driving 
conditions. We made shorts, we poured 
gasoline, and we have in various ways at- 
tempted to establish legitimately every haz- 
ard which might conceivably cause a total 
automobile fire loss. We have conducted 
many, many experiments and from these 
tests have concluded that most total auto- 
mobile fires are fraudulent and must have 
human assistance to burn so completely. 

How to Reduce Such Losses 

How are we going to reduce such fires? 
If our conclusions are valid, we suggest 
three things. 


First, an engineering approach: if there 
are hazards existing with respect to partic- 
ular vehicles, then the motor car industry 
must lend their assistance and support. In 
this connection the industry has given us 
fine cooperation. In so far as passenger 
cars are concerned, there are a few minor 
things that could be done, but for the most 
part the modern all-steel automobile is not 
a highly combustible object. 

Second, education: we must bring to the 
attention of people living and “working” 
in the arson belt that everyone pays for in- 
surance, and that the honest man pays for 
dishonest losses through increased insur. 
ance costs. I am reminded of a true story 
of an investigation we had in one partic. 
ular state located in the “arson belt.” A 
woman whom we were interviewing be. 
came very indignant because we were ques. 
tioning her about her automobile fire. She 
said, ““Why, after all, Joe over there burned 


his barn last week, and Henry up there on 
the hill burned his house last month, so 
why bother me about my car?” Her atti- 
tude seemed to indicate she felt entitled to 


her share! There had been two other 
fraudulent losses in the neighborhood so 
this woman couldn’t understand why we 
were questioning her at length about her 
little old car worth only a few hundred 
dollars. 

We must convince these people that 
these fraudulent and incendiary losses are 
in effect a very inefficient and unlawful de- 
vice for sharing the wealth. We must prove 
to the many law abiding people living and 
working in the “arson belt’”’ that they have 
an obligation to assist in the prosecution of 
such dishonest claims. This is going to be 
difficult and an assignment which will 
challenge our abilities. 

Not too long ago we had a man, in the 
“arson belt,” who burned his car. He ad- 


mitted it. He gave us a signed, witnessed, 
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valid confession. The confession was prop- 
erly secured and was admissible in evi- 
dence. This defendant was brought to cqurt 
and charged with burning a car to defraud 
an insuror. He pleaded guilty. The judge 
refused to accept the plea of guilty, entered 
a plea of not guilty and discharged him! 
The comment from one of our companies 
was ‘This is the first time we have ever 
seen a case ot a guilty defendant whose plea 
of guilty has been rejected by a judge in a 
court of law.” 

Third, enforcement: we feel that these 
total automobile fire losses should be in- 
vestigated vigorously. We cannot investi- 
gate all of these cases because of our limited 
personnel. Then too, in many cases, there 
is insufficient evidence upon which to base 
an investigation. These losses are crimes 
of stealth. They occur late at night in 
lonely areas. That makes their investiga- 
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tion both difficult and extremely discour- 
aging. Witnesses are hard to obtain and 
frequently not available. Quite often the 
location of the loss makes it impossible to 
secure sufficient evidence to support an in- 
dictment even though we are convinced of 
the incendiary nature of the fire. In spite 
of these handicaps, total automobile fire 
losses should be investigated in all cases 
where there is any substantial evidence of 
fraud. The cooperation this National Auto- 
mobile Theft Bureau has received from en- 
forcement people, from state fire marshals, 
state police and local chiefs of police and 
sheriffs has been remarkably good. We 
have appreciated it. From this kind of co- 
operation we believe we may have made 
some impression upon the minds of the 
arson-minded. We intend to pursue this 
particular project vigorously and to the full 
extent of our resources. 


Another type of fire not covered in Mr. Davis’ article is during fuel servicing. This Olds- 
mobile convertible was beng "gassed" from an indoor pump when fire developed. The car's 
brakes gave way and the car rolled across the sidewalk. When firemen arrived, an explosion 
occurred which tossed the car's top about 30 feet and injured six of the fire-fighters. 





Automatic Flash Point Instrument 
By R. B. Jacobs 


Technical Director, Engineering Research Department 


Standard Oil Company, Indiana 


An automatic flash point device has been 
developed to check oil shipments for gaso- 
line contamination. 

The machine determines whether a 


sample of oil will flash at a predetermined 


temperature. Accuracy is comparable with 


that of the best laboratory methods, and 
the measurement (entirely automatic after 
a sample has been loaded) requires only 
2Y, minutes as compared to about 20 min- 


utes for the usual laboratory test. Signal 


lights tell the operator whether or not the 
sample successfully passes the test, and the 
machine simultaneously controls a stamp- 
ing mechanism which will stamp a ship- 


ping ticket only when an oil with a satis- 


factory flash point has been run. A com. 
plete system of interlocks is employed to 
make the machine inoperative in the event 
of failure of utilities or because of the fail- 
ure of any essential component of the ma- 
chine. This development has been licensed 


by the Standard Oil Company for commer- 


cial manufacture and sale under its patent 
rights by the Precision Scientific Company 
of Chicago. An experimental model of the 
machine has been in field service for some 
time and a number of commercial models 


have been in field service for the past year. 


Need fo; Instrument 
The safe handling of petroleum prod- 
ucts requires that their flash points be 
checked a number of times during manu- 
facturing and distribution. After a material 


with the satisfactory flash point is manu- 


factured, there always remains the possibil- 


ity that it may have its flash point lowered 
through contamination in storage or in 


pipe line or by truck transport. To be sure 
that a product meets the required flash 
point specifications, it is customary in our 
company to check the flash point a number 


of times. The automatic flash point tester 
was developed to check shipments in tank 


cars and transport trucks from our termi- 
nals. All of this means that, in addition to 
the control of products given by the re. 
finery laboratories, a large number of small 


laboratories are set up at distribution points 


where final flash point determinations are 
made. 

The present instrument was developed 
principally to replace the usual manual 


tests made at such distribution centers. The — 
main requirements governing the design 
of the instrument were the following: 
(1) That it be completely automatic. 
(2) That its operation be sufficiently 
simple and foolproof so that no training of 
operators would be necessary. 


(3) That it be constructed so that it 


could be used safely in a hazardous (gaso- 
line vapor) location. 

(4) That a failure of power, air, or any 
essential instrument component would 
make the machine inoperative. 


Principle of Operation 


The principle of operation of the instru. 
ment is illustrated in Figure 1. Oil is 
brought up to the desired temperature by 
its passage through a thermostatted metal 


block, the top of which is a flash “‘cup.” 
The oil flows continuously for the duration 


of a test, and is mixed with air just before 


it reaches the cup area. An air-vapor mix- 
ture fills the cup and the excess oil is con- 
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AUTOMATIC FLASH POINT INSTRUMENT 


RED 
UGHT 
CIRCUIT 


Fig. 1. Schematic diagram showing prin- 
ciple of operation of automatic flash point 
tester. 


tinuously drained off by gravity. An inter- 
mittent electrical spark is provided to 


ignite the ait-vapor mixture. If the mix- 
ture ignites (flashes), the pressure devel- 
oped expands a bellows on top of the cup 
and trips a switch, which indicates that a 
flash has occurred. 

The actual instrument operates in the 


following manner. (See Figure 2.) A 


gtavity operated piston is pulled up and 
locked in this position by turning its han- 
dle. The oil chamber is then filled with 
the sample (approximately 100 cc). After 
the sample has flowed into the pump bar- 


tel, the pump weight is released by turning 
the pump handle and the oil then flows 


through the instrument under the pressure 
developed by the piston-weight combina- 
tion. The oil flows through a flow regulat- 
ing capillary tube and into the thermos- 


tatted preheater block which brings the oil 


approximately to temperature. The oil con- 
tinues its flow to the main thermostatted 
block where it is mixed with air. An air- 
vapor mixture is formed in the cup and the 
excess oil flows out of the cup by gravity. 
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The air-vapor mixture is subjected to the 
action of an intermittent electrical spark. 
If the flash point of the oil sample is below 


the temperature of the thermostatted block, 


a flash will take place and the pressure de. 


veloped by the flash expands the bellows 
and trips the bellows switch. This switch 
turns on a red light, indicating that the 
sample has a low flash point. If a sample 


is run which has a flash point higher than 


the temperature of the thermostatted cup, 
no flashing will occur for the duration of 
the test, which ends when the pump reaches 
the bottom of its stroke. When this hap- 


pens, and providing that all other neces- 
saty conditions ate satisfied, a green light 


will go on indicating that the sample has a 
satisfactory flash point. Simultaneously an 
electrical condenser is charged, which 
allows an IBM time clock to make a single 
stamping on a shipping ticket indicating 
the date, the time, and “satisfactory flash 
point.” In the event of a low flash point 
sample, neither the ‘green: light’’ nor the 
IBM stamp is operative. 


| WHITE | 
and 
GREEN 


UGHT CIRCUIT 


Fig. 2. Schematic oil and air flow diagram. 
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System of Interlocks 


It is essential that a ‘green light” cannot 
be obtained unless a satisfactory test has 
been made. To achieve this end, a number 
of interlocks have been incorporated in the 
instrument making it impossible to obtain 


a ‘green light’’ in the event of a failure of 


an essential component or utility. It was 
recognized that a “green light’ should be 
obtained only under the following condi- 
tions: namely, that the block temperature 
was correct, that the electrical spark was 
functioning properly, that an adequate 
sample had been loaded into the instru- 
ment and it was flowing properly through 
the instrument, and that there was ade- 
quate air flow. The design is such that a 
failure of any one of these essential ele- 
ments automatically cuts off power to the 
indicating and stamping circuits. The man- 
ner in which this is accomplished is de- 
scribed briefly as follows: 

(1) Temperature. The temperature of 
the thermostatted block is monitored by a 
thermal switch so connected that if the 
temperature of this block is too low, the 
power to the indicating circuits is cut off. 
This interlock thus takes care of: 

(a) a power interruption 

(b) a faulty thermostat 

(c) inadequate warm-up time after in- 

strument power is turned on (power 
is normally on continuously). 

(2) Spark. To be certain that the elec- 
trical sparking mechanism is operating 
properly, an integrating circuit has been 
provided so that it is impossible to obtain a 
green light unless a predetermined number 
(about 30) of sparks have actually crossed 
the spark gap located in the flash cup. 

(3) Oil. To be certain that an adequate 
sample has been loaded into the instrument 
and that it is actually flowing through the 
instrument in the intended manner, several 
interlocks are provided. First of all, the 


release of the pump plunger initiates the 


test through action on a pressure operated 
switch located on the oil feed line. Again, 
if for instance the operator forgets to pour 
his sample and release the pump, the rapid 
descent of the piston under these condi- 


tions compresses air into the flash chamber 


in such a manner as to expand the bellows 
and give a “red light.” If the operator 
pours a sample which is too small, then 
the pump will reach the end of its stroke 
before a requisite number of sparks have 
occurred to energize the integrating circuit 
mentioned under (2) above and no ‘‘green 
light’’ can be obtained. If an oil line should 
become clogged and the oil does not flow, 
the pump will stall and fail to reach the 
switch at the end of its stroke. 

(4) Air Flow. If the air supply should 
fail or if an air line should become clogged, 
a switching arrangement is provided to de. 
energize the indicating and stamping cit- 
cuits. The mechanism here consists of a 
differential pressure switch located be. 
tween two capillary resistances. 

(5) Miscellaneous. While these inter. 
locks take care of the likely contingencies, 
it is recognized that no man-made device 
can be absolutely foolproof and the fol- 
lowing additional precautions are a recom. 
mended part of the operating procedure. 


Checking the Instrument 
A “test’’ button is provided. Pressing 
this button energizes the red light circuit 
and serves as a means for testing this cir- 
cuit. It is a recommended practice that the 
test button be tried immediately before 
each flash sample is run. In this way not 
only is the red light circuit tested, but the 
operator knows before running the sample 
that the temperature and air flow are cot- 

rect and that a fair test is possible. 
Another recommended procedure is that 
of running samples of oils of known flash 
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points slightly above and below the instru- 
ment’s reject temperature. Such samples 
are run once a day or more often as an 
over-all check on the instrument. All sam- 
ples are kept on hand for possible recheck 
until a subsequent check of the instrument 
is made with these known test samples, at 
which time the routine samples can be dis- 
carded. In this manner, all tests are brack- 
eted between instrument checks with sam- 
ples of known flash point. When this 
ptocedure is followed and because of the 


— Date Stamp 


— Thermometer 


— White Light 
— Green Light 
Be — Red Light 


— Level Bulb 
— Stamp Switch 


— Test Switch 


Cut - away 
view of the 
Flash Point 
Tester show- 
ing essential 
parts. 


interlocks provided on the more important 
instrumental elements, flash points run on 
the instrument can be accepted with a high 
degree of confidence. 


Construction and Operational Details 
The principal requirements governing 
the mechanical design of the instrument 
were the following: 
(1) That the instrument be of explo- 
sion-proof construction so that it might be 
operated safely in hazardous locations. 
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(2) That convenience of operation be 
kept uppermost in mind in order that no 
special skill or training in its use be re- 
quired. 

(3) That it be a self-contained unit 
ready for operation when connected into a 
110-volt, A.C. line. 

In Figure 3, the principal working parts 
are shown. Figure 4 shows the removable 
chassis which contains all of the important 
electrical circuits. This chassis may be re- 
moved from the instrument and replaced 
by a spare in a matter of approximately 30 
minutes. In this manner all important elec- 
trical servicing can be done in the shop 
rather than in the field. In Figure 5, the 
instrument is shown with the case intact, 
ready for use. It will be seen that there are 
a minimum of controls and meters to con- 


Fig. 4. The chassis of the instrument is easily 
removable and can be replaced by a spare in 
approximately 30 minutes. This permits a shop 
rather than field repair of the electrical cir- 
cuits, 


fuse the operator. He has at his control 
three switches, a pump handle, and a sam. 
ple loading cup, and for his information 
three pilot lights. Although a dial ther. 
mometer is provided, the operator is not 
required to read this. In making a test, the 
operator draws the pump to the top of its 
stroke and locks it in this position by turn. 
ing the handle. He next pushes the button 
marked “test switch’ and if everything is 
satisfactory, the red light goes on. He then 
presses the button marked “reset switch” 
and the red light goes off. He then pours 
a sample into the sample cup and when 
this has flowed into the pump barrel, he 
unlocks the pump by turning the handle. 
A white light then flashes once a second. If 
the sample has a flash point higher than that 
for which the instrument is set, the white 


Fig. 5. The operator is securing a time 
stamp after completing a flash point test. The 
instrument is designed for use at oil distribu- 
tion stations. The complete unit weighs 600 
Ibs., has a height of 49 inches and a base of 
approximately 38 x 23 inches. The electrical 
equipment operates on 110 volt, 60 cycle, sin- 
gle phase circuit. 
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AUTOMATIC FLASH POINT INSTRUMENT 


light continues to flash until the pump 
reaches the bottom of its stroke, at which 
time the green light goes on, indicating to 
the operator that the oil had a satisfactory 
flash point. The operator may then insert a 
shipping ticket into the time stamp, shown 
on top of the instrument, and stamp this 
ticket once by pressing the button marked 
“stamp switch.” This completes the test, 
which in this case requires approximately 
214 minutes. If, on the other hand, the oil 
has a flash point lower than that of the in- 
strument setting, the red light will go on 
some time before the pump has completed 
its descent, signifying to the operator that 
this flash point was unsatisfactory and the 
test is concluded. This test requires about 
one minute. The air supply is so monitored 
that a “too rich” to ignite mixture cannot 
be secured even if straight gasoliné is 
introduced. 


Accuracy 

During the laboratory work on the in- 
strument, it was ascertained that the con- 
trolling factor on the accuracy of this in- 
strument would be the accuracy with which 
the thermostatted block could be tempera- 
ture controlled. Experimental instruments 
wete built and monitored with carefully 
calibrated temperature measuring equip- 
ment. Such instruments were capable of 
distinguishing between two oils with flash 
points 0.5°F. apart, which is better than the 
widely used ASTM Tag closed cup test, 
which will distinguish between two oils 
with certainty only if their flash points 
differ by about 2°F. In the present model 
of the instrument, bi-metallic thermostats 
are used because of their ruggedness and 
simplicity. While these thermostats have a 
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small differential (+0.1°F), they are 
sometimes subject to drift over a period of 
time. Accordingly, the accuracy of the in- 
strument is limited by these thermostats. 
As a matter of being practical, it is our 
practice to regard the instrument as accu- 
rate to +1°F to allow for the drift which 
apparently is inherent in bi-metallic ther- 
mostats and at the same time to place no 
unusual burden upon the maintenance 
crew. Under these conditions, readjust- 
ment of the thermostat about once every 
two months is required on the average. 
The necessity to readjust makes itself mani- 
fest on the dial thermometer, which indi- 
cates the temperature of the block, and also 
by the behavior of the instrument on the 
test oils. 


The instrument is, under normal cir- 
cumstances, self-flushing. By this it is 
meant that as long as the oils tested have 
satisfactory flash points, the instrument is 
ready for a new test without flushing. This, 
of course, covers the vast majority of the 
cases, because only rarely does an oil test 
unsatisfactorily. In this case, it is a recom- 
mended practice that a sample of oil known 
to have a high flash point be run through 
the instrument before any other unknown 
samples be run. If a bad mistake is made 
and a highly volatile material, such as gaso- 
line, should be run through the instrument, 
no permanent damage to the instrument 
will result, but several flushings of the oil 
of known high flash point will be required 
before the instrument will be usable again. 
In the last two cases cited, it will be noted 
that the instrument will fail “safe” in the 
sense that it can indicate a satisfactory oil 
as unsatisfactory but not vice versa. 





Oil Pier Fire in Ketchikan 


Based on a Report by Chief Stanley W. Adams 
Ketchikan Volunteer Fire Dept. 


Congested storage conditions have 
caused many serious fire losses. Most often 
high concentrations of stored materials re- 
sult from management desire for central- 
ization to assure efficient and economical 
handling. Usually, however, values can be 
subdivided for fire safety without prejudic- 
ing efficiency. 

Alaska shoreline properties have for 
years presented specialized problems in 
congested construction. Alaska fisheries 
present such serious problems in this con- 
nection that the NFPA conducted a special 
contest* in 1944 directed toward provid- 
ing suitable fire protection for such proper- 


*See January 1944 and July 1944 issues, 
NFPA Quarterly. 


ties. Combustible construction, natural in 
view of local timber sources, has always 
complicated Alaskan fire protection. 

The photograph, printed above, illus. 
trates the nature of the highly congested 
storage conditions at the Standard Oil 
Company of California plant in Ketchikan, 
Alaska, where the serious fire, discussed 
herein, occurred on July 30, 1952. Note 
the wood pier decking, the crowded fuel 
loading station, the concentrated drum 
storage, the proximity of the above-ground 
tanks, the parked cars, the combustible 
buildings on the property, and particularly, 
how the installation is crowded to the 
shoreline by the heavily timbered, precip- 
itous nature of the coast. 
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OIL PIER FIRE IN KETCHIKAN 


Courtesy Ketchikan Vol. Fire Dept. 


Photo No. 2. View of property a month after the fire. Solid fill, recommended in lieu of 
the wood plank dock construction three years ago by the Ketchikan Fire Department, is being 


accomplished in the rebuilding. 


The post-fire view of the property (Photo 
No. 2) was taken one month following the 
loss when clean-up had been completed 
and reconstruction started. This photo- 
graph gives even a wider view of the 


nature of the property (minus that de- 
stroyed) and the exposure hazards. Photo 


Photo No. 5 


No. 3 shows how the property appeared 
when the fire was at its worst. (See also 
Frontispiece in this QUARTERLY.) Photos 
Nos. 4-6 show fire conditions at various 
times prior to extinguishment, and Photos 
7 and 8 provide close-up illustrations of 
mop-up operations. 


Photo No. 4 


Photo No. 6 
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Courtesy Ketchikan Vol. Fire Dept. 

Photo No. 7. The tanks in the background (left to right) contained white gasoline, 
“Chevron Supreme" gasoline, aviation gasoline (80 octane), light fuel oil (largest tank) and 
diesel fuel. All were full of fuel and none were drained during the fire. 


Courtesy Ketchikan Vol. Fire Dept. 

Photo No. 8. Fire fighters dousing drum storage area during mop-up operations. The 
drums contained various products but principally aviation gasoline. Most of the drums were 
standing upright and exploded vertically. Some horizontal drums periled fire fighters and one 
landed at the base of the large gasoline storage tank. Large stocks of liquefied petroleum 
gas cylinders were also involved and the heat caused fusible plugs to melt, releasing the gas, 
which intensified the fire. 
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OIL PIER FIRE IN KETCHIKAN 


The bulk oil tanks were successtully 
guarded by the Ketchikan Volunteer Fire 
Department under the direction of Chief 
Adams, aided by United States Coast 
’ Guard personnel and a privately owned 
fireboat of the Salmon By-Products Co. of 
Ward Cove, Alaska. Few fire departments 
have faced such a serious fire under such 
difficult physical conditions and succeeded 
so well in limiting the damage. 


—Fire-Beratts- 

At 9:22.A.M. Onethemornnotprbyes0 
the fire department received a box alarm, 
turned in promptly by plant employees. 
Upon arrival, the Ketchikan firemen found 
the dock area, warehouse, and residence 
were involved in the fire to such an extent 
that it was obviously impossible to save 
any of these structures. As a result, all fire 
fighting procedures were cen ted on the 
protection of exposures, Ke 
Phote=No=—9; cooling curtains of water 
wese applied to the severely exposed bulk 
oil tanks. Fhe. Congested drum storage of 
gasoline and thinneg proved to be a handi- 
cap in fire fighting as the drums exploded 
and made it impossible for fire fighters to 
closely approach the seat of the fire. Be 

teboats concentrated on driving the 
flaming oil on the water away from adja- 


a No. 9. All tanks vr daphne type 
vents at top and these operated often and 
successfully. 


Photo No. 10. Hose lines on road leading 
to Pier; pumper increased pressure from 55 
psi flowing at hydrant to 150 psi. 
cent docks while land companies worked 
on holding the flames from involving the 
bulk tanks, « 

Accessibility from the shore was re- 
stricted to one access road (see-Phote-Neo. 
2). Photo No.10-+tHustrates-eonditions-on 
this_road_duringfire-fighting-operatiens. 


The-Geuse_ 

The cause of this fire is undetermined 
but it is reasonably certain that vapors from 
a flammable liquid leak from some un- 
known source collected behind a new con- 
crete embankment under a portion of the 
dock, which area was to have been filled. 
The exact source of ignition is unknown 
although possible sources were either an 
electrical short circuit or sparks from a 
welding operation being conducted across 
the dock from the source of the fire. 


Conclusion | 

The photographs illustrate better than 
words the hazards at the property involved 
in this fire... It should be noted that the 
wood pier was not protected by below deck 
dry pipe sprinklers nor subdivided by fire 
divisions. Despite the severe inherent haz- 
ards on the pier, the construction weak- 
nesses and the lack of adequate private fire 
protection, coupled with the difficult access 
and fire fighting hazards encountered, no 
one was injured and the loss was lield to 
an estimated $125,000. 





Foam Rubber in Consumer Products 


The steady increase in the use of foam 
rubber in consumer products has resulted 
in more and more inquiries to the NFPA 
as to its fire hazard characteristics. Prin- 
cipal current uses include fillings for up- 
holstered chairs and sofas, pillows and 
mattresses, seats in automobiles, aircraft 
and railroad cars, and for shoulder pads in 
clothing. 


Foam rubber (‘‘foam latex,” “sponge 
rubber’) is combustible.* Once ignited it 
is rapid burning under most conditions, 
and, in large mass, may be very difficult to 
extinguish. The principal characteristics of 
the burning are rapid surface spread ac- 
companied by the evolution of consider- 
able dense smoke and high heat of com- 
bustion. Unless promptly controlled, com- 
bustion will be complete in the presence of 
normal oxygen (air) supplies. 


There is no evidence to indicate that the 
burning characteristics of foam rubber in- 
crease the life hazards to users over that of 
other combustible products employed in 
the same consumer goods. Foam rubber 
will ignite readily if a direct flame is ap- 
plied to the material and held in contact 
therewith for a sufficient period of time to 
raise the material to its ignition tempera- 
ture. It appears, however, based on some 
test data, that a lighted cigarette is not 
likely to ignite most foam rubbers if it is 
merely dropped on the surface directly, 
although scorching or melting may occur. 


*A Neoprene foam rubber having more fire 
resistance than commercial foam rubbers has 
been developed, principally for the military 
services for use in submarines, tanks, etc., but 


this type has not found extensive consumer use 
because of limited resiliency, cost of manufac- 
ture, weight and similar factors. 


The composition of the rubber seems to 
be a major factor in its behavior. One large 
manufacturer has advised NFPA ‘“‘that the 
ease of ignition of foam rubber (as froma 
cigarette, match, or other flame) is con. 
trolled pretty much by the amount of GR.S, 
a synthetic rubber, which it contains. The 
higher the natural rubber content, the less 
likely it is to ignite.’ It seems to be the 
styrene content of the GR-S polymer that 
controls the ease of ignition. Cold poly. 
merized GR-S rubber appears to be supe. 
rior to warm GR-S rubber of an equivalent 
styrene content. 

Users, however, are rarely in a position 
to evaluate the chemical composition of 
their mattresses, pillow or sofa. 

If the foam rubber is covered by a com. 
bustible textile (common in mattresses, 
pillows, chairs, etc.), the hazard of igni- 
tion becomes that of the textile with rapid 
surface burning of the foam rubber likely 
to result. 

Foam rubber, in essence, does not elim. 
inate fire hazard in consumer products. 
Most foam rubbers are about as subject to 
careless ignition by careless humanity as 
are its competitors — feathers, hair, ordi- 


nary cotton stuffing, etc. 


Spontaneous Heating 

A special consideration as to the fire 
hazard characteristics of foam rubber con- 
cerns its susceptibility to spontaneous heat. 
ing and ignition. However, this hazard 
does not appear to be a problem in ordi- 
nary consumer usage as spontaneous heat- 
ing will not occur under normal conditions 
below a temperature of 210°F.* (according 


*See National Board of Fire Underwriters, 
Special Interest Bulletin No. 287, available from 
the Board at 85 John Street, New York 38,N. Y. 
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FOAM RUBBER IN CONSUMER PRODUCTS 


to Underwriters’ Laboratories tests), and 
then only under certain conditions. How- 
ever, it has proved to be a problem in 
dry cleaning operations where clothing 
. with foam rubber shoulder pads is dried 
in tumblers. Mr. Matthew M. Braidech, 
Director of Research of the National Board 
of Fire Underwriters, has studied some 
such instances and concludes that: “‘It is 
very possible that various types of rubbers 
and rubber-like materials, ranging from 
natural to synthetics, including reclaims 
and scrap salvage, are being encountered 
in such applications. It may be that com- 
pounded rubbers of this nature contain 
stabilizing, plasticizing or other modifying 
additives which might not be thermally 
stable or which are affected by one or an- 
other type of solvent or cleaning fluid to a 
point where the rubber characteristic is 
altered, promoting thermal decomposition 
and susceptibility to spontaneous ignition.” 

The National Institute of Cleaning and 
Dyeing (NFPA Organization Member) 
has given the following warning to its 
members*: ‘‘Some sponge rubber will 
ignite spontaneously, especially when it 
becomes hot. All sponge rubber does not 
do this.” Sponge rubber of the former type, 
they advise further, ‘‘might cause sponta- 
neous combustion at any time the tempera- 
tute is raised, such as in a drying tumbler 
ot a heated wind whip.” 

Recent tests by the same Institute show 
that foam rubber shoulder pads, subject to 
repeated dry cleanings over several months, 
“begin to turn brown and become brittle, 
of in some cases brown and crumbly’’ and 
that “rubber in this state will undergo 
spontaneous heating.’’ They warn “‘that if 
pads which have begun to decompose are 


heated to tumbler temperatures of approxi- 


_*National Institute of Cleaning and Dyeing, 
Silver Spring, Maryland, Bulletin No. T-212. 
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mately 140°F and are then placed in closed 
hampers where they are effectively insu- 
lated by other garments, this spontaneous 
heating can result in temperatures which 
will cause ignition.” They have advised 
their members to clean no garments which 
contain pads that have lost their elasticity. 
Garment owners might best remove foam 
rubber shoulder pads prior to dry cleanings 
wherever possible. Dress manufacturers 
might well refrain from placing pads under 
linings and might provide snaps for ease 
in removal of pads. 

Underwriters’ Laboratories advances the 
theory that sponge rubber compounded 
with oleate soaps (sodium and potassium 
oleates) may be more susceptible to spon- 
taneous heating than similar rubber pre- 
pared without their use but feels that fur- 
ther investigation is necessary to confirm 
this point. One industry observer states it 
is doubtful if any oleate is present in fin- 
ished foam rubber articles and control over 
oleate content may be easily secured by 
thorough washing. 


Conclusion 

The burning of foam rubber evolves a 
large quantity of heat, estimated by the 
U. L. to be 16,370 BTU per pound. (This 
might be compared to cotton (7,160 BTU 
per lb.), pine wood (8,080-8,420 BTU 
per Ib.) or gasoline (19,800-20,520 BTU 
per Ib.). 

It is obvious that storage of quantities of 
foam rubber would create serious fire 
potentials requiring automatic protection 
engineered to cope with the conditions 
and quantities of the material stored. The 
danger is not so much from spontaneous 
ignition under normal storage conditions 


but lies in the intense burning rate and 


rapid flame spread once the stored material 
has been ignited from any source. 





Photographing Extinguisher Sprays* 
By L. A. Rowe 


Bjorksten Research Laboratories 


What kind of an extinguishing agent 
discharge pattern is most effective for a 
particular type agent, on a given type fire? 
How do you secure maximum extinguish- 
ing efficiency with the minimum amount of 
agent? What do you mean, ‘‘solid stream,” 
“spray,” “mist,” “fog”? 


More scientific answers to such questions 
now seem possible as a result of photo- 
graphic techniques developed by the Bjork- 
sten Research Laboratories. These tech- 
niques involve the use of ultra-high-speed 
flash photography and were applied by 
Bjorksten in tests on air-pressurized vafor- 
izing liquid fire extinguishers.t+ 


*This article covers a phase of a project spon- 
sored by the U. S. Naval Civil Engineering Re- 
search and Evaluation Laboratory, U. S. Naval 
Construction Battalion Center, Port Hueneme, 
Calif. The statements made represent the opin- 
ion of the author and not necessarily those of 
the Navy. 

+See October, 1951 QUARTERLY, pages 110- 

#351. 


Orifice Size influences Pattern 

While there are numerous variable 
which can be considered in designing a jet 
for a given extinguishing agent at a given 
temperature and pressure, there is one fac. 
tor which has great influence on the de. 
livery of the liquid agent to the fire zone, 
This is the diameter of the orifice in the 
nozzle or jet of the extinguisher. Of course, 
the larger the orifice, the greater the vol. 
ume of liquid discharge over a given period 
of time. In our studies it also became evi- 
dent that enlarging the orifice affects the 
stream pattern or shape to a considerable 
degree. A most helpful aid in the study of 
the problem is the use of high speed 
photography which can stop the action of 
the discharge stream at any desired point. 


The accompanying photographs are ex. 
amples of the results observed when a 
study was made of orifice sizes on two 
makes of air-pressurized extinguishers. No 


Extinguisher A" charged with a carbon tetrachloride-based agent, pressurized with air. 
Note density of first six inches of stream pattern followed by less dense area. The pulsing 
effect is also clearly shown. Stream is approximately 2!/2 ft. long. 
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PHOTOGRAPHING EXTINGUISHER SPRAYS 


Extinguisher "A" discharging a 4!/2 ft. stream. Vapor formation evident at left side of 


photograph. 


attempt was made to evaluate the basic 
hydraulic movements taking place as the 
stream enters the orifice proper. Turbu- 
lence of the stream, as it enters the orifice, 
will have some effect on the type of dis- 
charge pattern produced. Some manufac- 
turers attempt to reduce this turbulence by 
various means and the resulting stream 
patterns show that favorable results have 
been accomplished in some cases. Solubil- 
ity of air in the liquid agents used in the 
extinguishers has a very pronounced effect 
upon the type of spray pattern obtained. 
When carbon dioxide is used to pressurize 
extinguishers charged with chlorobromo- 
methane (CBM), a mist-type discharge is 
obtained due to the release of dissolved 


aa! 


carbon dioxide from the liquid as it is sud- 
denly released to atmospheric pressure. 
When the same extinguisher (CBM) is 
pressurized with air, an entirely different 
discharge pattern is obtained, since only 
minor quantities of air are dissolved in 


the CBM. 


Photographic Equipment Used 

The unit consists of a high voltage power 
supply, a variable delay unit and two Gen- 
eral Electric FT-125 flash tubes. Up to 50 
watt-seconds of energy can be discharged 
through the two flash tubes at a pre-set in- 
terval between 10 and 120,000 micro- 
seconds after the contacts are momentarily 
closed by the spray. A specially designed 


Oe a a sae +s 
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Extinguisher "B" with 2!/, ft. discharge stream. Less turbulence in nozzle entry causes less 
pulsation than shown in extinguisher "A" 2!/, ft. stream. 
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Extingisher "B" discharging 4!/2 ft. stream. Note lack of vapor formation as compared 


with the similar stream from extinguisher "A." 


tripper unit was activated by the vaporiz- 
ing liquid without affecting liquid dis- 
persal pattern to any noticeable degree. 
The contacts used in the trigger mechan- 
ism were made from narrow strips of alu- 
minum foil one mil thick. 


Conclusions 
Use of an ultra-high-speed flash unit has 
been valuable in determining the liquid 
dispersal characteristics of air-pressurized 
vaporizing-liquid fire extinguishers. These, 
or similar techniques, should find increas- 
ing use in the development of fire extin- 


guisher nozzle designs and in similar 
problems. 

The ideal method of photographing lig. 
uid sprays or streams with a high speed 
flash unit requires a completely darkened 
room with a black wall used as a backdrop. 
The problem of photographing a long 


stream (20 to 25 feet in length) with good 
definition of all portions of the stream is 
a difficult one, but may be solved by use of 
more than two flash units and perhaps a 
multiple camera unit. Only one camen 
and two flash units were used in the pres. 
ent investigation. 
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Fire and Fire Losses Classified, 1951 


The year 1951 was the third in succes- 
sion in which the United States experienced 


" an increase in both the amount of building 


fire loss and the number of building fires, 
according to estimates compiled by the 
National Fire Protection Association. 

There were approximately 625,000 
building fires in the United States in 1951 
causing $739,550,000 damage. An addi- 
tional 1,164,000 fires not involving build- 
ings—aircraft, motor vehicles, forest, ships, 
tubbish, grass fires, etc_—accounted for an 
estimated $97,050,000 loss, and increased 
the number of fires of all types in the 
United States in 1951 to 1,789,000. The 
total loss was approximately $836,600,000. 
Building fire estimates for 1950 reported 
in the October 1951 QUARTERLY, showed 
600,000 fires with loss of $699,600,000. 
It is interesting to note that the number of 
fires for 1951 has increased 4.2 per cent 
over 1950 figures, while the loss of 1951 is 
5.7 per cent more than the previous year. 
Preliminary estimates by the National 
Board of Fire Underwriters for the first 8 
months of 1952 indicate an increase of ap- 
proximately 5.6 per cent over the same 
petiod of 1951. 

The data from which Tables I to IV 
were compiled were obtained from seven- 
teen state fire marshals’ reports for the year 
1951 or the closest fiscal year thereto. Re- 
ports of these particular states were chosen 
because they contained the most complete 
classification of cause and occupancy data. 
While the methods of reporting and tabu- 
lating fire loss figures differ from state to 
state, the volume of statistics from these 
seventeen typical states, representing all 
sections of the country, and including both 
primarily agricultural and industrial states, 


is sufficiently large to indicate the relative 
distribution of fires and fire losses. Table I 
shows the number of fires by occupancy in 
fifteen states and Table II the loss by occu- 
pancy in thirteen states. Tables III and IV 
list the number of fires and loss by cause in 
fifteen and thirteen states respectively. 
Table V summarizes statistics of all states 
that have furnished data to the NFPA. 


Tables VI and VII, showing the nation- 
wide distribution of fires and losses by oc- 
cupancy and causes, are based primarily on 
typical state experience enumerated in 
Tables I to IV. Since the value of Tables 
VI and VII increases as the number of 
items reported is expanded, new classifica- 
tions have been added each year whenever 
available data permitted. Although no 
new items could be included this year it is 
hoped that more detailed reporting by 
states will permit additional experience to 
be reported in the future. 

Among the notable changes in 1951 ex- 
perience (as compared with 1950) were an 
8.4 per cent increase in the number of 
dwelling fires, an 11.1 per cent increase in 
the number of fires caused by defective or 
overheated heating equipment, and a 4.0 
per cent increase in the number of fires 
caused by smoking and matches. 


Various sources have furnished figures 
for certain items in Table VI. Railroad 
losses were furnished by the Association of 
American Railroads, Fire Protection and 
Insurance Section. The 1951 railroad expe- 
rience shows a 37.6 per cent increase in the 
amount of loss, but a 2.2 per cent decrease 
in the number of fires. Statistics on aircraft 
fires were compiled by the NFPA Commit- 
tee on Aviation and Airport Fire Protec- 
tion. Motor vehicle data are based on a 

(Continued on page 144) 
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recent survey of 539 U. S. cities (Fire 
Record of Cities, April 1952 QUARTERLY). 
Forest fire estimates are those compiled and 
published by the Forest Service of the U. S. 
Department of Agriculture in its annual 
summary of forest fire statistics. Results 
of a recent survey of U. S. cities were also 
the basis for an estimate of the number of 
tubbish, grass and brush fires. The 1951 
estimate of 774,000 represents a 1.4 per 
cent increase over 1950. 

As will be seen in Table V, the seventeen 
states with a population of 47,690,489 re- 
ported a total of 161,260 fires. Experience 
indicates that this is somewhat under half 
the actual number of fires. Many states, for 
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example, do not report fires with losses of 
less than $25 to $50. To obtain a mor 
accurate estimate of the number of fires in 
these seventeen states, 100 per cent js 
added. Making use of this figure and the 
population ratio, the number of building 
fires for the nation has been calculated. 

To obtain the estimated national fir 
loss, the population ratio was applied to 
the loss of the reporting states. To account 
for losses not reported through the usual 
channels, 3314 per cent was added as in 
the previous years. Further adjustment was 
necessary in a few instances because of 
unusually large property damage in in. 
dividual fires. 


Table V. Fires per 1000 Population and Fire Loss per Person for Seventeen 
States, 1951, as Reported by Fire Marshals 


Population 
1950 Census 


1,995,263 
8,684,513 
2,612,598 
1,894,390 
2,944,806 
2,667,022 
6,308,794 

591,024 
1,318,079 

592,880 
7,899,095 
2,223,650 


State 
Connecticut’ 
I}linois* 
Iowa 


New Hampshire* 
Ohio 
Oklahoma* 
Oregon 1,512,100 
South Dakota’ . . 650,029 
5 375,833 
West Virginia’ 1,999,097 
Wisconsin 3,421,316 


Totals 47,690,489 


*Fiscal year ended June 30, 1951. 
*No losses less than $50. 
*Fiscal year ended June 30, 1952. 


No. of 
Fires 
1,843 
18,243 
4,019 
2,763 
4,033 
6,211 
50,670 
685 
1,770 
1,338 
15,344 
6,692 
12,949 
1,117 
1,146 
934 
31,503 


161,260 


Fire Loss 
per Person 


$2.82 


Fires per 
1009 Pop. 
0.93 
2.10 
1.54 
1.46 
1.37 
2.31 
8.04 
1.16 
1.34 
2.26 
1.95 
2.99 
8.57 
L772 
3.05 
0.47 
9.21 


Fire Loss 
$5,616,389 
21,023,804° 

9,157,473 

4,368,343 

9,113,366 

9,991,170 


2,012,706 
4,790,598 
1,054,455 
28,042,117 
3,545,021 
11,101,177 
3,134,940 
1,934,943 
8,209,331 
15,968,949 


LARS Oe ww. WwNy J 
— SI wat b+ 


2.96 $139,064,782 $3.69 


“Buildings and contents losses only. 
*Does not include Chicago losses. 


States Reporting Partial Data (Not Included in Tabulation) 


Population 


2,343,001 
3,954,653 
3,291,718 

688,862 


State 
Marylan 
Missouri*® 
Tennessee” 


an 


1Fiscal year ended June 30, 1952. 
*No losses less than $50. 
"Insured losses only. 


No. of Fires 
3,957 


Fire Loss 


$3,882,241 
14,503,167 
8,877,102 
1,374,518 


“Does not include Baltimore. 
"Net losses paid. 
"Buildings and contents only. 
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Table VI. Estimated Distribution of U. S. Fire Losses by Occupancies, 195! 


These estimated figures are intended to show the relative order of magnitude of fre losses by 
occupancies, and while they are reasonable approximations based on the experience in typical states, 
they should not be taken as exact records for each class. As explained in the text, 100 per cent 
has been added in estimating the number of fires, and 333 per cent has been added to the losses 

. tocover unreported losses. 
No. of Fires Losses 

I. PuBLIC BUILDINGS 
Government buildings 900 $4,300,000 
Hospitals, institutions 1,400 1,750,000 
Schools and colleges 3,400 17,700,000 
Churches 3,000 13,900,000 
Theatres, including motion pictures 1,900 4,920,000 
Amusement, halls 2,700 13,300 7,000,000 $49,570,000 


II. RESIDENTIAL 
. 13,000 3,000,000 
Boarding and rooming houses... . 11,200 8,600,000 
Apartments 44,600 13,700,000 
Dwellings 336,000 404,800 172,000,000 197,300,000 


III]. MERCANTILE 
Offices and multiple mercantiles. . 10,500 20,600,000 
Restaurants, taverns 16,000 19,500,000 
Miscellaneous mercantiles 28,500 70,500,000 
Warehouses 6,700 61,700 28,000,000 138,600,000 


IV. MANUFACTURING 


Metal workers 2,700 . 19,000,000 
Woodworkers 3,000 26,460,000 
Grain mills, elevators 2,800 22,000,000 
Packing plants 1,100 6,840,000 
Bakeries 1,300 1,950,000 
Textile workers 5,100 9,000,000 
Printing 800 1,800,000 
Laundries 1,800 3,000,000 
Cleaners, tailors 2,600 1,700,000 
Miscellaneous manufacturing .... 15,300 81,000,000 172,750,000 


V. MISCELLANEOUS 

21,500% 39,300,000 
Outbuildings . . 26,300 9,000,000 
Lumber and coal yards 1,800 13,000,000 
Piers, including shipyards 1,700 12,000,000 
Railroad property, inc. rolling stock 4,600 12,040,000 
Bulk oil storage, refineries 1,800 18,300,000 
Garages 22,300 21,200,000 
Filling stations 3,200 2,860,000 
Power plants, pump houses 1,900 6,450,000 
Creameries and dairies 1,200 3,780,000 
Miscellaneous structures 22,400 108,700 43,400,000 181,330,000 


ToTAL (BUILDING FirEs).. . 625,000 $739,550,000 


VI. OTHER THAN BUILDING 


Aircraft 29,750,000 
Motor vehicles 14,100,000 
Forest fires 46,500,000 


Rubbish, grass, brush 
Miscellaneous 1,164,000 6,700,000 97,050,000 


GRAND TOTAL 1,789,000 $836,600,000 


. 
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Table Vil. Estimated Distribution of U. S. Building Fire Losses by Causes, 1951 


These estimated figures are intended to show the relative order of magnitude of fire losses by 
causes, and while they are reasonable approximations based on the experience in typical states, they 


should not be taken as exact records for each class. 
No. of Fires Lesses 


Chimneys, flues—defective or overheated 31,000 $26,000,000 
Sparks on roof 16,000 ~ 11,400,000 
Defective or overheated heating equipment 50,000 50,000,000 
Rubbish 37,000 8,900,000 
Combustibles near heaters 8,700 8,000,000 
Open lights, flames, sparks 20,000 14,250,000 
Hot ashes, coals 9,600 11,950,000 
Smoking and matches 96,800 56,600,000 
Children and matches 20,100 7,340,000 


Electrical, fixed services, fires due to misuse, or faulty wiring and 
equipment 54,500 75,000,000 


Electrical power consuming appliances 21,300 13,000,000 


Flammable liquids, misc., including home dry cleaning and starting 
fires with 16,500 25,100,000 


Torches, welding, cutting, plumbers, etc 5,700 7,300,000 
Lamps, lanterns, oil stoves 24,700 25 600,000 
Gas and appliances 8,900 10,800,000 
Grease, tar, etc 13,000 5,210,000 
Spontaneous ignition 17,000 29,100,000 
Lightning 32,500 30,900,000 
Thawing pipes 3,000 4,800,000 
Sparks from machinery, friction 5,000 7,000,000 
Incendiary, suspicious 5,600 16,100,000 
Miscellaneous 52,700 21,700,000 
Unknown 50,500 224,000,000 
Explosions 22,600,000 
Exposure 26,900,000 


625,000 $739,550,000 
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Fuels for Jet Aircraft 


Although no civilian jet aircraft have yet 
been approved for passenger service in the 
United States, the British are now oper- 


"ating one such plane (“Comet I’) in 


scheduled passenger service. There are 
many military jet aircraft operating in both 
countries, as well as in others. “‘Jet’’ air- 
craft, as the term is used in this article, re- 
fers to gas turbine powered aircraft and 
not “rocket”’ aircraft which employ entirely 
different fuels. 

Increasing utilization of the gas turbine 
engine for aircraft propulsion has given 
tise to more and more inquiries to the 
NFPA as to the fire hazard properties of 


' the fuels used. A tanker explosion in Mas- 


sachusetts (caused by ignition of residue 
jet fuels in a compartment following de- 
livery to an air base), a jet crash in Detroit, 
Michigan, a flight line fire in Washington, 
D. C. bring questions to the minds of fire 
protection engineers. What kind of fuel is 
it? Aren’t jets supposed to be operated on 
kerosene? Is jet fuel more or less hazard- 
ous than aviation gasoline? 

Gas turbine engines in U. S. military air- 
ctaft operate on one of the following types 
of fuel: 

(1) A kerosene type fuel known as 
JP41 (Specification MIL-F-5616). 

(2) Aviation gasoline (Specification 
MIL-F-5572). 

(3) Grade JP-3 or JP-4 (Specification 
MIL-F.5624A), both of which combine 
the properties of kerosene and gasoline. 


Kerosene Type Jet Fuel 
JP-1 is the kerosene type fuel which 
everyone thought would be used in all jet 
aircraft. It is, however, in only limited use 
today and its availability is restricted by 


production shortages. The following data 
is important to an understanding of its fire 
hazard characteristics: * 

Flash point (closed-cup): Minimum: 
110°F; maximum: 125°F. 

Ignition temperature (typical sample) : 
480°F (+50°F). 

Flammability limits (calculated) : 
Lower: 0.6% by volume in air. 
Upper: 5.6% by volume in air. 

Reid vapor pressure (at 100°F): Ap. 
proximately 0.2 lb. /sq.in. (absolute) . 
(Figure is calculated as Reid test is 
difficult to gage exact pressures under 
2 Ib. /sq. in.) 

Specific gravity, average (60°F /60°F): 
0.810. 

Distillation ranges (averages) : 

Initial boiling point 

10% evaporation 

90% evaporation 

End point 

Gasoline-Kerosene Jet Fuels 


JP-3 and JP-4 are blends of gasoline and 
kerosene. JP-3 was developed to provide 


- greater availability of product than is per- 


mitted in the production of JP-1 from 
crude. JP-4 was developed to provide a 
fuel with lower vapor pressure and less 
volatility than JP-3. JP-4 is scheduled by 
the USAF to replace both JP-1 and JP-3. 
Similar data* to that given above for JP-1 
is contained in Table I. 


Summary of Fire Hazard Properties 

It can be seen from this information that 
JP-1 has some relative advantages from 
the fire safety viewpoint over gasoline 
 *Technical data based on advice received 


from the National Advisory Committee for 
Aeronautics. 
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under normal temperature and atmospheric 
pressure conditions (while being handled 
on the ground). 

JP-3 and -4 have, however, only slight 
advantages over aviation gasoline and 
these advantages probably could be de- 
tected only in the laboratory. From this 
information, it would seem wise that JP-3 
and JP-4 be handled on the ground with as 
much caution as gasoline. JP-1 might be 
compared to kerosene as to proper ground 
fire safety precautions. The aircraft crash 
fire hazard of JP-3 and JP-4 would appear 
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to approximate that of gasoline and in most 
crashes JP-1 would probably provide only 
a slight margin of safety which it is better 
not to count upon. Crash impacts have 
been shown to cause a severe vaporization 
or atomization of the fuel due to the rate 
of deceleration of the aircraft and the split. 
ting open of tanks which release the fuel, 
This fuel “mist’’ in air ignites readily re. 
gardless of the theoretical advantages of a 
kerosene grade fuel.+ 


+See NFPA Aviation Bulletin No. 82 avail. 
able from the Association for $1.50 per copy. 


Table |. 








P opertics 


JP-3 JP-4 





Flammability limits: 
Lower, volume per cent in air 
Upper, volume per cent in air 
Reid vapor pressure (averages, absolute) 


Specific gravity (60°F/60°F), averages......... 


Distillation ranges (averages): 
Initial boiling point 
10% evaporation 
90% evaporation 





+Possible variation +50°F. 


—10°F 
493° Ft 


+30°F 
573° FT 


0.8% 
6.2% 


2.6 Ib./sq. in. 
0.777 


0.8% 
6.5% 
5.9 lb./sq. in. 
0.760 


135°F 
223°F 
417° F 
484°F 


108°F 
164°F 
437°F 
497°F 

















United Press Phuto 


Fires and explosions involving gas turbine aircraft in flight as well as crash fires have led 
to questions concerning the fire hazard properties of jet fuels. This accident, occurring at 
the International Air Exposition in Detroit on August 30, 1952, was one of the more sensational 
such accidents. An F-89 disintegrated while flying in formation and crashed in flames. The 
right wing and tip tank snapped off at the fuselage at the wing root (1), while the slender tail 
let go just behind the after-burners of the plane's twin Allison J-35 engines (2). The two-man 
crew died in the fuselage (3) when it crashed, with one wing still attached, through a wooden 


building on the air field. 





6 


Spray Nozzle Studies 


By Warren Y. Kimball* 


The general fire department use of water 


spray, frequently termed ‘‘fog,” has pro- 
duced a need for detailed data covering the 
discharge characteristics of these nozzles. 
Accordingly, the NFPA Committee on 
Fire Department Equipment (also serving 
the International Association of Fire 
Chiefs) conducted a series of studies of fire 
department type spray nozzles commercial- 
ly available during July 1952 at Elmira, 
New York. The Committee on Fire De- 
partment Equipment is headed by Henry 
G. Thomas, Chief of the Hartford (Conn.) 
Fire Department (an NFPA Director and 
IAFC Vice President). He appointed a 
subcommittee headed by Director Robert 
C. Byrus, Fire Service Extension, Univer- 
sity of Maryland, to study the discharge 
characteristics of various fire department 
sptay nozzles. 

In addition to Chairman Byrus, the 
subcommittee was composed of: Her- 
bert R. Bogardus, Superintendent, En- 
gineering Department, Fire Insurance Rat- 
ing Organization of New Jersey; Fred W. 
Shepperd, Editor of “Fire Engineering’’ 
(represented by Roi B. Woolley, Associate 
Editor) ; George L. Swan, Assistant Chief 
Engineer, National Board of Fire Under- 
writers; Hubert Walker, Manager, MFA 
Sales Engineering, American-LaFrance- 
Foamite Corporation; and Boyd Hartley, 
Engineer, National Board of Fire Under- 
writers. The author served as Secretary of 
the Committee. 

Organizations assisting in conducting 
the tests included: American-LaFrance- 


*Manager, NFPA Fire Services Department 
and Secretary, NFPA Committee on Fire De- 
partment Equipment. 


Foamite Corp.; International Association 
of Fire Chiefs; National Fire Protection 
Association; Fire Insurance Rating Organ- 
ization of New Jersey; State of New York 
Division of Safety, Bureau of Fire; Univer- 
sity of Maryland, Fire Service Extension; 
National Board of Fire Underwriters; and 
the Elmira (N. Y.) Fire Department. 


Objectives 

The subcommittee program was: 

1. To establish reliable test procedures 
to determine the quantity of water dis- 
charged by various a nozzles at identical 
pressures and angle settings selected by the 
committee for standardization purposes. 

2. To photograph fog discharge patterns 
against a standard background so as to 
secure data giving indications of relative 
water concentrations throughout the fog 
pattern and range of discharge. 

3. To develop a comparative method to 
determine the reach beyond which any 
given fog nozzle delivers a stated percent- 
age of its capacity. 

Consultation with Chairman Carl Setzer 
of the NFPA Committee on Water Spray 
indicated that this was desirable informa- 
tion and concurrence was obtained that the 
Fire Department Equipment Committee 
carry out the project. Underwriters’ Labora- 
tories, Inc., were also consulted so that 
the information developed would be con- 
sistent with any overall research program. 

The subcommittee held preliminary 
meetings at the University of Maryland, 
College Park, in February and in April, 
discussed available information, and out- 
lined procedures for conducting the study. 

The American-LaFrance-Foamite Cor- 
poration, through Mr. Hubert Walker 
(committee member), offered use of their 
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Fig. No. 1. Gage collector rings in various 
hose sizes were made especially for the tests 
and showed the pressures at the base of each 
nozzle, Pitot readings as used with solid streams 
would not be accurate with fog nozzles. 

facilities and testing ground at Elmira, New 
York. These were accepted by the commit- 
tee with the proviso that all control of the 
studies be maintained by the sub-commit- 
tee responsible. American-LaFrance readily 


agreed and gave every possible assistance 


including the building of test facilities; 
furnishing pumping apparatus, supplies 
and equipment; .and assignment of man- 
power to the project. Without this support 
the studies could not have been made. 


Methods Used in Tests 
To determine the quantity of water dis- 
charged by the various nozzles on a com- 
parable basis, the sub-committee selected as 


Fig. Na. 2. An Ameri- 
can-LaFrance 750 gpm 
high pressure pump tak- 
ing suction from a 500- 
gallon calibrated tank 
used to measure 
nozzle flows. A filf line 
from a water main to the 
pump replenished the 
tank between tests. 


was 


a standard, nozzle discharge pressures of 
50, 100 and 150 psi, and angle patterns of 
30°, 60° and 90°, where the fog nozzles 
were adjustable. This made nine studies of 
each adjustable type nozzle. In addition, 
each manufacturer was asked to recom. 
mend the desirable operating conditions 
he felt best suited to his particular nozzle, 


Pressures were measured by a calibrated 
gage placed immediately behind the nozzle 
(see Figure No. 1). A gage fitting was 
used that had ten openings spaced around 
the circumference of the waterway. This 
permitted water to enter a collector ring 
leading to the gage. In this way surges and 
inequalities in pressures were kept to a 
minimum. Gages were tested on a weight 
tester at intervals to assure continued ac. 
curacy. 

Tests to determine gpm discharge were 
conducted by pumping water out of a cali. 
brated tank (see Figure No. 2). Two 
means of measurement were used: (1) The 
length of time to pump a stated quantity of 
water was measured on stop watches, (2) 
the amount discharged in a stated time was 
noted on a calibrated water column. 

For small capacity nozzles the measure. 
ment tests were run for several minutes to 
minimize any possible error. For large ca- 
pacity nozzles several stop watches were 
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used to strike an accurate time lapse of nec- 
essarily short duration. In the latter case 
several tests were run to strike an accurate 

average. 
; Patterns 

The patterns made at the selected pres- 
sures and angles were photographed 
against a standard background. This back- 
ground was cross hatched in horizontal 
lines spaced one foot apart and vertical 
lines spaced two feet apart (see Figure No. 
3). A zero line was indicated three feet 
from the bottom. 

Angle of discharge was measured by 
calipers that were adjusted according to 
angles measured by a protractor. The point 
at which the angle was measured was se- 


Fig. No. 3. Test facil- 
ities included the back- 
drop indicating horizon- 
tal and vertical range of 
fog patterns, a ladder 
pipe assembly and a 
tun-off baffle. 


Fig. No. 4. Nozzle settings were ad- 
justed for angles and proper openings. 
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lected at the first 6 to 8 inches after the 
water left the nozzle (see Figure No. 4). 
This was done because the velocity of dis- 
charge caused some patterns to bend 
sharply into a concentrated area so that the 
pattern edges took a distinctly rounded 
form. In other nozzles the pattern edges 
were distinctly ragged, in which cases the 
patterns appeared to be less than that 
measured (see Figure No. 6). 

To photograph the patterns against this 
background, a ladder pipe was mounted on 
a secure bracket to hold the 214 and 114 
in. sizes (see Figure No. 5). The booster, 
or one-inch size, was held by hand. An 
angle of elevation of 12 degrees was se- 
lected to show the maximum pattern area 


Fig. No. 5. Ladder pipe assembly for 
securing !!/-in. and 2!/-in. nozzles. 
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SPRAY NOZZLE STUDIES 


GPM Discharge of Adjustable "Fog" or Spray Nozzles 


Based on studies made for the NFPA Committee on Fire Department Equipment 
Elmira, New York, July 1952 


Pressure (1) 


Nozzle Setting (2) 





American-LaFrance-Foamite 
Corp. 


1” “Alfcospray” 
14” “Alfcospray” 
23” “Alfcospray”’ 


Akron Brass Mfg. Co. 


1” “Akr-O-Mist” 1200 
14” “Akr-O-Mist” 1210 
24” “Akr-O-Mist” 1230 


Fithart Brass Mfg. Co. 


1” PL.S-200 
14” PL.S-200 
24” PL.D-200 
24” PL.J-200 
24” PL.JN-200 


Wooster Brass Div. of Fyr- 
Fyter Co. 
1” “Quadway Fog Gun” 
1” “Quadway All-Purpose” 
13” “Quadway All-Purpose”’ 
24” “Quadway All-Purpose” 


Wornall Nozzle 


14” 
24” 








1 Measured by ring gage at base of nozzle. 


50 Psi Nozzle Pressure} 100 Psi Nozzle Pressure jj 150 Psi Nozzle Pressure 








2? Degree of cone of adjustable nozzles measured at base of discharge cone. 
*Flows too large for accurate measurement with available test facilities. 
*Some nozzles did not open to a 90° cone while others were partly closed at this setting. 


against the background and to help coun- 
teract the effect of gravity. A stream 
straightener was placed on the ladder pipe 
to smooth out the water flow. 

Photographs were made at 1 /250th of a 
second to “stop” the movement of water 
drops insofar as possible. 

A full report of the sub-committee giv- 


ing the results of these studies was author- 
ized by the Committee on Fire Department 
Equipment on August 26, 1952. This re- 
port with a pictorial supplement contain- 
ing more than 150 illustrations of spray 
nozzle discharges at different pressures is 
being published by the NFPA and will be 
available at $1 per copy. 
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SPRAY NOZZLE STUDIES 


GPM Discharge of Fixed Pattern "Fog" or Spray Nozzles 


Based on studies made for the NFPA Committee on Fire Department Equipment 
Elmira, New York, July 1952 


Pressure 50 Psi 100 Psi 150 Psi 
(Measured by ring gage at base of nozzle) Nozzle Pressure | Nozzle Pressure | Nozzle Pressure 


Bete Fog Nozzle, Inc. 


4.5 
3 


Fog Nozzle International, Inc. 


1” 4 NAP (with 3” solid stream) 

1” 4 NAP with 6 ft. applicator 

14” 4 NAP (with 8” solid stream) 
14” 4 NAP (with 10 ft. applicator) 
23” 4 NAP (with 48” solid stream) 
23” 4 NAP (with 10 ft. applicator) 
1” 047A with 0-47-9 for tip 

1” 047A with 0-47-14 for tip 

24” 6FOA Fog tip series 500 


Grinnell Co. Inc. 


1” “Flamebuster”’ 
13” “Flamebuster 
24” ‘Flamebuster’”’ 





Rockwood Sprinkler Co. 
1” SG 48 


1” SG 48 (with 6 ft. applicator) 
14” SG 48 





24” Type B, 500 gpm 
14” FFF Fog Foam 
23” FFF Fog Foam 





1 Flows too large for accurate measurement with available test facilities, 
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Excerpts of Findings 


The following findings have been ex- 
tracted from the full report which should 
be of considerable value to the fire fighting 
services in helping them to select spray 
nozzles having desired flow and perform. 
ance characteristics. It should also help fire 
departments to operate nozzles more suc- 
cessfully by providing pressure and flow 
data needed by fire officers and fire pump 
operators. 


The tables of spray nozzle performances 
showing a greater or lesser discharge 
should not be taken to indicate perform- 
ance efficiency but rather to supply data 
needed for the most effective use of the 
nozzles. In some instances a smaller rate 
of discharge may be preferable, as where a 
nozzle has to be supplied from a water tank 
of limited capacity. In other cases, large 
volume may be desired. Furthermore, it is 


Fig. No. 16. A I-in. 
nozzle with 90° cone at 
100 Ibs. discharging 32 
gpm (No. 5-1-6). A 30 
gpm flow causes 26 Ibs. 
loss per 100 ft. in I-in. 
rubber hose. In each test 
the pump supplied suffi- 
cient pressure to provide 
the desired pressure at 
the nozzle gage. 


considered likely that this data on fire de. 
partment spray nozzles will point toward 
further studies by recognized fire testing 
laboratories which may result in establish. 
ing classifications of spray nozzle capacities 
and performances just as solid stream noz. 
zle tip sizes are now related to the capacity 
of the hose and pumps supplying the jet. 

Study of the tables, photographs and 
observations lead to the following conclu. 
sions. 

Findings 

1. Nozzle pressures of 50 psi are too 
low for efficient use in fog nozzles now 
commercially available. 

2. Some nozzles did not permit an ad. 
justment of 90°, while others had a radical 
change occur in the pattern at this point. 
Figure No. 7 is an example. 

3. The committee did not determine the 
total discharge of those nozzles which fea- 


Fig. No. 15. A I-in. 
nozzle with 90° cone at 
100 Ibs. discharging 31 
gpm (No. 4-1-6). 





LP GAS FIRE RECORD —- CORRECTION 


ture the simultaneous discharge of a solid 
stream and a fog. Such combined discharge 
could be so great as to seriously tax the 
water carrying capacity of the supply hose 
line. The gpm discharge varied greatly in 
comparable size nozzles (see Figures Nos. 
8,9, 10, 11 and 12). 

4. Observable discharge patterns varied 
from a coatse spray to a fine mist under 
comparable conditions. In some nozzles 
the water remains in large droplet size even 
up to pressures of 150 psi. Figures Nos. 13 
and 14 show coarse spray patterns at 50 psi. 

5. High pressure type fog nozzles for 
the purpose of this report were considered 
to be those which operate at pressures 
above 500 psi. Tests of these nozzles were 
not sufficiently conclusive to warrant inclu- 
sion in this report. Enough was seen, how- 
ever, of the products of several manufac- 


157 


turers to produce a conviction that in some 
instances the discharge rate was so high as 
to place a burden on the water carrying ca- 
pacity of the supplying hose line, especially 
where 34 inch hose is employed. 

6. Some nozzles presented a discharge 
pattern resembling the ribs of an umbrella 
by concentrating water in jets. This char- 
acteristic was noticed in both adjustable 
and fixed pattern type fog nozzles (see 
Figures Nos. 15 and 16). 

7. Some nozzles were designed so there 
was a distinct side thrust. 

It is the opinion of the committee that 
there is a serious need for a further com- 
prehensive research program that will 
thoroughly explore the entire field con- 
cerning the use, design, characteristics and 
technique of using “fog” and “fog noz- 
zles.”” 


LP Gas Fire Record — Correction 


In the July 1952 QUARTERLY we pub- 
lished the following summary of the pro- 
pane-butane truck explosion which oc- 
curred in Oklahoma City March 31, 1944. 
This was a part of the general record of 
liquefied petroleum gas fires and explo- 
sions. 


No. 68. Oklahoma City, Okla., Mar. 31, 1944: 
Five people were killed and twenty-one injured 
in a liquefied petroleum gas transport trailer- 
truck explosion. The resulting fire destroyed a 
lumber yard, one dwelling, a private garage, 
shed, a small storage building and an automo- 
bile. In all, about 50 properties were involved. 

Four tanks were mounted on the trailer; 2 of 
these, 36 in. in diameter, 30 ft. 8 in. long, with 
capacities of 1,526 water gallons each, were 
butane tanks and were mounted on each side of 
the trailer. Two propane tanks, 20 in. and 24 
in. in diameter, 25 ft. 10 in. and 30 ft. 8 in. 
long with capacities of 416 and 668 water gal- 
lons respectively were mounted one above the 
other between the butane tanks, the shorter on 
the bottom. 


The truck with 3,866 gallons of liquefied 
gases in the four tanks was passing a small busi- 
ness district when bystanders saw flames coming 
from the compartment enclosing the rear of the 
tanks, and hailed the driver. Eight minutes after 
the alarm was telephoned the right butane tank 
exploded. Prior to this, gas had been escaping 
and burning at the safety valve on the top center 
of the left tank but apparently the valve on the 
right tank was not operating. The right tank 
split along the side throwing flaming butane 
over a wide area fatally burning two men trying 
to move a car to safety and injuring 19 firemen. 
The front end of the tank was thrown through 
a brick veneered dwelling 183 ft. away. The 
rear head traveled 70 ft., and the main body 
50 ft. The left butane and top propane tanks 
were hurled 165 ft. and 245 ft. but did not ex- 
plode, although gas from ruptured fittings con- 
tinued to burn. The lower propane tank broke 
in two, one section traveling 272 ft. and the 
other 518 ft. where it killed three people watch- 
ing the fire. The lumber yard was involved 
almost immediately, from where the fire spread 
to the other destroyed structures. 
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BUTANE TRANSPORT TRUCK 

MORRISON BUTANE COMPANY 

LONGBELL LUMBER CO.ET.AL 

Oklahoma City , Oklahoma 
March 31,1944 


fae gle i =1007 Section of panies Si Wind 
Butane Tank ,5ft a Direction 
lg d inside this GTMiP.H.) 


Main body ot exploded 
Butane! Tank 


r Y 
Truck Trailor fis ‘i Ntled belare, 
after explosion explosion, 
nt 


LONGBELL ‘ 
LUMBER Co 


OOO 
OOO 


C] Driver Left truck 
LAUNDRY 


cy -tat this point 
qo | 


Tank Section Struck Flag Pole 


OO 
ooooo 


TOURIST CouRTS 


Zmen & i woman Struck oon 
by tank about here -~ 


Driver was nailed by Filing 
Station Attentdanis here. 
ection of ruptured propane tank . 


S.W. 447TH: OT. pg SFeute le of Truck 
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The cause of the fire was not determined 


although it appears that the flames at the rear of 
the truck may have been fed from gas discharged 
from a leak in a tank or fittings. The burning 
gases in the enclosed rear compartment would 
tend to heat the tanks, causing discharge of 
additional fuel from the propane tank relief 
valve that discharged into the compartment. 
Had the propane tank relief valves been ar- 
ranged to discharge into the open air in accord- 
ance with NFPA Standards, it is doubtful if an 
explosion would have occurred, irrespective of 
the truck fire. 


One of the statements in this account has 
now been questioned by Mr. E. L. Mills, 
Vice-President of the Bastian-Blessing 
Company, Chicago. Mr. Mills states that 
20 witnesses testified that the relief valves 
on both left-hand and right-hand butane 
tanks discharged gas during the fire. On 
the basis of this statement, our summary 
should be revised by adding the word 
“properly’’ at the end of the third sentence 
of the third paragraph so that this would 


tead: “Apparently the valve on the right 
tank was not operating properly.” We find 
it difficult to believe that this tank would 
have exploded if the relief valve had ac- 
tually afforded the quantity of discharge 
contemplated in the NFPA standards on 


The end section of exploded butane tank 
which hurtled 183 feet and crashed through 
the side of this dwelling. 


LP gas tank trucks, despite the fact that 
owing to other features not in accordance 
with the standards, the tank was subjected 
to an abnormal heat condition at one point. 
Improper operation of a valve does not 
necessarily imply improper design or con- 
struction; improper installation might also 


View of the burning tractor of a semi-trailer type transport truck carrying 3,866 gallons 
of propane and butane which caught fire and exploded in Oklahoma City on March 31. Five 


persons were killed and 21 injured. 
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This unexploded propane tank was hurled through the air for 245 feet. 


be responsible for improper operation. 
The favorable fire experience over a long 
period of years with tank trucks provided 
with adequate safety relief valves as speci- 
fied in the NFPA standards makes it diffi- 
cult for us to believe that the vent capaci- 
ties specified in our standards are inade- 
quate to take care of the pressures under 
fire conditions, which would be the alter- 
native conclusion. 

At this late date it would be difficult to 
secure additional information on this de- 
tail. Our original information from official 


and authoritative sources provided the 
basis for the statements previously pub. 
lished in the QUARTERLY. However, we 
are very anxious to have our published 
records as accurate as possible and where 
information from different apparently au. 
thoritative sources varies it is our policy to 
print both sides of the story. 

In order to give a better understanding 
of the circumstances of this case, we are 
reprinting from the July 1944 QUARTERLY 
a diagram and photographs indicating the 
character and extent of the damage. 


Unexploded propane and butane tanks are seen in the foreground, lumber yard destroyed 
by fire in the background. 
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Acme Fire Alarm Company, Inc 

Fitna Life Affiliated Companies 
American District Telegraph Company. . 
American-LaFrance-Foamite Corporation 
Ansul Chemical Company 

“Automatic” Sprinkler Corp. of America 
Blaw-Knox Company 

Cardox Corporation 

Central Automatic Sprinkler Company 
Central Station Signals, Inc 

Chicago Bridge & Iron Company 
C-0-Two Fire Equipment Company 
Fenwal, Incorporated 

Gamewell Company 

Globe Automatic Sprinkler Company 
Grinnell Company, Inc 

Gustin-Bacon Mfg. Company 

Wm. E. Hooper and Sons 

Walter Kidde & Company 

Kinnear Manufacturing Company 

M & H Valve & Fittings Company 

R. C. Mahon Company 

Metalbestos Division, Wm. Wallace Co 
Mosler Safe Company 

National Foam System, Inc 
Owens-Corning Fiberglas Corporation 
Pittsburgh-DesMoines Steel Company 
Pyrene Manufacturing Company 
Randolph Laboratories, Inc 

Reliable Automatic Sprinkler Company 
Rockwood Sprinkler Company 

Safe Manufacturers National Association 
Shand and Jurs Company 

Star Sprinkler Corporation 

Tokheim Oil Tank & Pump Company 
Van-Packer Corporation 

Vapor Recovery Systems Company 
Viking Corporation 

Vonnegut Hardware Company 
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COAST TO COAST 


SEARS, ROEBUCK PROPERTIES 


Sears’ well-established reputation for high 
quality at low cost has been gained through 
astute purchasing and efficient operation. The 
same sound policy was applied in choosing 
electric protection service for the tremendous 
stocks of merchandise in Sears’ properties 
throughout the country. 

Like thousands of progressive business con- 
cerns, Sears found that appropriate combina- 
tions of ADT Automatic Protection Services 
give a higher degree of protection at lower 
cost. 

Mail order houses, warehouses and larger 


Controlled Companies of 


PROTECTED 


BY ADT 


stores from coast to coast are protected auto- 
matically by ADT to safeguard against fire, 
burglary and other hazards. 

Automatic protection services for these es- 
tablishments include: Sprinkler Supervisory 
and Waterflow Alarm; Aero Automatic Fire 
Alarm; Burglar Alarm; Automatic Heating and 
Industrial Process Supervision. 

An ADT representative will show you how 
these services can help you solve your protec- 
tion problems. Phone the ADT Central Station 
in your city or write to our New York Execu- 
tive Offices. 


AMERICAN DISTRICT TELEGRAPH COMPANY (155 sum avenve, new vors 13, n. ¥. 
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Take Sparkys advice! 


“Sparky”, the Dalmation pup 

selected as the symbol of the 
Advertising Council’s new fire 
prevention campaign, may be 

an animal, but he’s not dumb. As a mat- 
ter of fact, everyone — including insur- 
ance agents — can profit from his advice. 
In these days of inflated property val- 
ues, fire prevention assumes ever-increas- 
ing importance. As a valuable public 
service, it gains community recognition 
and good will for you and your business. 
And remember, every fire prevented be- 


fore it starts means money in your pocket. 


A2 


Make fire prevention a regular part of 
your work the entire year, not just during 
Fire Prevention Week. There are plenty 
of fire-prevention aids to assist you. Mo- 
tion pictures, posters, prepared talks and 
booklets are available through our com- 
panies as well as from the National Board 
of Fire Underwriters, the National Fire 
Protection Association, and the National 


Association of Insurance Agents. 


AUTOMOBILE INSURANCE COMPANY 
STANDARD FIRE INSURANCE COMPANY 


FIRE AND MARINE UNDERWRITERS 
HARTFORD 15, CONNECTICUT 
Fire and Marine Insurance — All Forms 


Affiliated with 4ZETNA LIFE INSURANCE COMPANY @ AZTNA CASUALTY AND SURETY COMPANY 
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We engineer, design and manufacture: 


Interior Fire Alarm Signaling Systems. 

Automatic Heat Actuated Fire Alarm Signal- 
ing Systems. 

Standpipe Fire Line Control and Signaling 
Systems. 

Central Office Systems for Manual Fire, Auto- 
matic Heat Actuated Fire Alarm Systems, 
Sprinkler Alarm and Supervision, Watch 
Patrol Recording and Kindred Systems. 

Supervisory Systems for Detecting Excessive 
Heat, Pressure and Low Voltage in Trans- 
former Sub-stations and to Automatically 
Disconnect the Sub-stations from the Line 
and Load Sides of the Systems. 

Local Sprinkler Alarm and Supervisory Sys- 
tems. 

Smoke and Heat Detecting Systems for Air 
Conditioning Systems. 

Sprinkler Waterflow Detectors. 

120 Volt A.C. Vibrating Bells. 

Emergency Switches to Shut Down Fuel Oil 
Systems, Ammonia Compressors and Air 
Conditioning Systems. 

Ground Detector Systems for Hospital Operat- 
ing Rooms. 


ACME FIRE ALARM CO,., Inc. 
106 SEVENTH AVE., NEW YORK CITY, N. Y. 
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WHEN STORING FLAMMABLE LIQUIDS 
IT PAYS TO BE 


ARRESTERS 


In combination with your 


VENT VALVES 


The belief that conservation vents 
or breather valves alone will pre- 


vent travel of flame back into 
flammable liquid storage tanks is 


questionable because of the many 


contributing factors. Careful au- 


thoritative analysis reveals that 
valves by themselves do provide 
some protection but this “protec- 
tion” is by no means adequate un- 
der all circumstances. 


Safety authorities emphatically ad- 
vise that “‘vent valves are not re- 
garded as providing the required 
protection against fire and explo- 
sion.” A textbook on safety states 


THE VAPOR RECOVERY 


SYSTEMS COMPANY 
COMPTON, CALIFORNIA, 


“VAREC” Fig. No, 5800 Vent 
Unit consisting of “VAREC” 
Conservation Vent Valve in 
combination with “VAREC” 
Flame Arrester, 


that “a conservative policy is to 
provide flame arresters in conjunc- 
tion with other vent equipment on 
all cone-roof atmospheric tanks 
handling oils with a flash point up 
to 200°F open cup.” 


*“VAREC” Flame Arresters when 
used as a unit with “VAREC” Vent 
Valves give you full fire protection 
at extremely low cost. Average in- 
stallations run approximately .1 
of 1% of your investment in tank 
and products. Consult your nearest 
“VAREC” representative or write 
for further information. 


PROVED ond AP Pa. 


U. S. A. 


Cable Address: VAREC COMPTON USA (Ail Codes) re 
rrr es ae ane can eR 
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For industrial applications 
involving flammable fluids 
your surest protection is 


Ggren 
pe aIR FOAM 


Air foam is the most effective, most economical agent available 
for extinguishing flammable liquid fires...and the easiest to 
apply. Pyrene* makes the most complete line of equipment for 
its application. Whatever the size or nature of your hazard, 
Pyrene can handle your needs. Pyrene Air Foam Equipment is 
flexible. Installation can be fixed or portable. And Pyrene Foam 
Compound is sparing of water—one gallon added to 20 gallons 
of water produces about 200 gallons of foam. Complete data 
available. Send for it today! 


PYRENE FOAM PLAYPIPES 

Fortable; easy for one man to carry and use. Quickly 
couples into standpipe hose. Makes foam wherever water 
pressure is 50 pounds or more. Four sizes, capacities 200 
to 1,600 gallons of foam per minute. 


PYRENE SPRAY SYSTEMS 

Large and small, manual and automatic. Proportioners 
mix foam and water in line leading from water source to 
foam-making spray nozzle. Gives complete protection to 
such hazards as machinery spaces, mixing tanks, load- 
ing platforms, etc. 


PYRENE STORAGE TANK SYSTEMS 

Fixed systems specially designed to meet the fire pro- 
tection requirements of your storage tanks. Simple, 
manual, one-man operation. Special connections pro- 
vided for hooking in playpipes for smaller fires—spill fires, 
for example. *T.M. Reg. U.S. Pat. Off. 


582 Belmont Avenue Newark 8, New Jersey (f 
Affiliated with C-O-Two Fire Equipment Co. 
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tT Tag 


a Laboratories have 
tested and found this new Van- 
Packer Chimney fire-safe for use 
with gas, oil, coal or wood. The 
thick fire clay tile lining is acid- 
proof and capable of withstand- 
ing 2000 degrees F. Van-Packer’s 
flat machined joints, (an average 
of five in each chimney compared 
with 5000 in brick construction ) 
are smoketight and leakproof. 
Underwriters have approved the 
Van-Packer Masonry Chimney for 
installation with no clearance to 
wood construction members at 
roof, ceiling or floor of the house, 
and only 2 inches elsewhere. 


Write for free Underwriters’ Lab- 
oratory report. 


VanPacken 


Al 


FIRE CLAY 
TILE LINING 
THROUGHOUT 


rer Tes 
SEAL JOINTS 
—ACID PROOF 
CEMENT AND 
DRAW BAND 


INSULATING 
Aa tet an se: 
CONCRETE 
Vite 
FIRE SAFE 


REINFORCED 
INSULATED 
a0) Ta 338 
SUPPORT 


Ge tee Vile)" 


209 S. LaSalle St. . Chicago 4, Ill. 


so Manufactured and Distributed in Canada by 
C. A. McRobert and Son, Ltd., St. La 


urent, Quebec 
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mi ee NOW CLOSES AUTOMATICALLY ! 


we in line with continually making the best petro- 
leum handling equipment even better, Shand & Jurs 
has now developed a fusible element for their “Safeti- 
flo” Internal Safety Valve System for LP-Gas truck tanks. 
This fusible element melts at 165° F. and assures posi- 
tive, AUTOMATIC “Safetiflo” shut-off in case of con- 
tiguous fire. If you want to make your LP-Gas truck tank 
discharge systems even safer, contact the nearest S&J 
branch listed below or the factory for additional in- 
tormation about “Safetiflo” the Internal Safety Valve 
that closes automatically in the event of excess flow or 


fire. 
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HOUSTON 
TULSA LOS ANGELES SEATTLE 





For More Efficient Extinguishment of Fire 
in Extra-Hazardous Materials 


Designed and approved for better extinguishment in rubber tires 
and other high-piled storage and in occupancies where special 
hazards exist. The Star Type FM-C Automatic Spray Nozzle uses 
water more efficiently and effectively — all discharged water 
going directly into the fire below. The cooling effect produced 
by the overlapping discharge of water from the heads prevents 
combustion at the ceiling. Thus, fewer heads operate and less 
water is utilized—-A MOST IMPORTANT MILESTONE IN 
THE PROGRESS OF MODERN FIRE PROTECTION! 


Write us for name and address of the 
Star licensed contractor nearest your location 


Licensees in all principal cities — and in Canada 


STAR SPRINKLER CORP. 
Westmoreland and Collins Sts. — Philadelphia 34, Pa. 
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In buildings of all types all over 
the nation .. . wherever ‘‘safe exit”’ 
is a factor ... Von Duprin devices 
are on duty. 

Through proved performance 
and continuous improvement— 
ever since Von Duprin marketed 
the original exit device in 1908— 
these products have earned the 


SSA aT 


Py ae 


devices 


confidence and trust of all safety- 
minded people. 

For expert help in selecting the 
type of device best suited to your 
needs, call on your Von Duprin 
“Exit Specialist.”” For his name, 
write Von Duprin, or contact the 
contract hardware distributor in 
your own community. 


VONNEGUT HARDWARE CO. + VON DUPRIN DIVISION 
INDIANAPOLIS 9, INDIANA 
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Fast Acting 
Rockwood 


T-Head System 
smothers flames 


Quick! 


... fire stops dead in its tracks 
under dense WaterFOG 


You can use Rockwood T-Heads in 
fixed piping systems. Water, broken 
up into the Rockwood WaterF OG pat- 
tern by the pendent T-Heads, quickly 
extinguishes fires in flammable liquids 
and other combustibles. 

Here’s how it works. Each T-Head 
has a wide angle discharge which en- 
velops rising gases and flames. Fewer 
T-Heads are needed to localize fire. 
Overlapping coverage of the T-Heads 
acts as a barrier between fire and 
ceiling —no water is discharged di- 


rectly onto ceiling. Even wood ceilings. 


are cooled and protected from the most 
intense heat. 


ROCKWOOD SPRINKLER 
COMPANY 


Entineers Water .. . 
to Cut Fire Losses 


Rockwood T-Heads are recom- 
mended for automatic or open deluge 
use and can be used as either sealed or 
open heads. Plan 
now to cut your fire 
losses. Specify Rock- 
wood T-Heads! 


SEND FOR THIS 
HELPFUL BOOKLET 


ROCKWOOD SPRINKLER COMPANY 

56 HARLOW STREET 

WORCESTER 5, MASS. 

Please send me the 12-page, illustrated 
booklet, ‘15 Types of Fire Protection,” 
giving actual case histories of different 
types of fire control. 
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Ford Motor Company, Cleveland, 
Ohio. 750,000-gallon Radial 
Cone Bottom Tank. Diameter 73’; 
head range 25’; height to bot- 
tom 100’. 


Ford Motor Cope, Hamburg, 
New York. 250,000-galion 
Double Ellipsoidal Tank. Diameter 
38’; head range 33’; height to 
bottom 123’. 


* Dependable water supply 
* Constant fire protection 
SERVING EVERY INDUSTRIAL NEED 


PITTSBURGH-DES MOINES 


Khai Steel Tanks 


These recently-erected tanks, serving the water 
storage requirements of two new Ford Motor 
Company plants, typify the hundreds of in- 
dustrial PDM Elevated Steel Tank installations 
for companies of every size from coast to 
coast. Let us consult with you on the type and 
capacity of tank best meeting the demands of 
economy, efficiency and safety for your plant. 


ORR ee 


Plants at PITTSBURGH, DES MOINES and SANTA CLARA 

Sales Offices at: 
RET eae DES MOINES (8), Meee she hate 
NEWARK (2), 250 Industrial Office Bidg DALLAS (1) . . 1273 Praetorian Building 
CHICAGO (3), 1272 First National Bank Bidg. PEMU THE. sce ee 576 Lane Street 
SANTA CLARA, CAL. . . 675 Alviso Road 


ROR) -11L it espe 
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2% and 4 lb. Models. 
amous “one hand” 
instant operation. 


25 Ib. Model. Mobile 
defense against severe, 
large-area fires. One 
man operation. 


10 Ib. Model. Long- 


e hose and nozzle, 
portable. 


Simple, obvious operation 
makes the Randolph really 
panic-proof—gets it into ac- 
tion before the fire spreads 
— kills fire instantly with a 
snowy cloud of CO! No 
valves to turn, no nozzles to 
adjust; just point and press 
your thumb! Randolph CO, 
is non-damaging, evaporates 
without a trace. It's safe, 
won't conduct electricity, deterio- 
rate or freeze. 


UNDERWRITERS’ APPROVED — 
COMPLETE LINE OF EXTIN- 
GUISHERS AND SYSTEMS. Learn 
how Randolph gives your plant bet- 
ter preventative fire protection! 
Write or wire: 


RANDOLPH Laboratories, Inc., 
24 E. Kinzie St., Chicago 11, Ill. 15 Ib. Model. Self- 


balanced extra 
range andca 


SIMPLIFIED FIRE @ EQUIPMENT 
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A GALLERY OF INFORMATION 
AT YOUR FINGERTIPS 


e 
¢ 
¢ 
é 
‘ 


These recent publications of the 
Safe Manufacturers National Association are 
yours for the asking. 


Within their pages are revealed a wealth of 
technical information—and the most up-to-date and 
authoritative guides to the safekeeping of records. 


Fire is the No. 1 enemy of your 
vital records. You owe it to yourself to learn how 
YOUR records may be protected. 


Write today for one or more of the above titles. They will be forwarded promptly, 
and without charge, upon receipt of your request on your business letterhead. 
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SAFE MANUFACTURERS MUNI 1am 
NATIONAL ASSOCIATION, Inc. 
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Automatic Rolling Steel 


FIRE DOORS and WINDOW SHUTTERS 
PREVENT SPREAD of FIRE; 


You need good automatic fire doors in fire walls, corridors, and 
vertical shafts . . . in some cases automatic rolling steel window 
shutters are necessary to protect your building and its contents from 
fires which may originate in nearby buildings. Many, many cases are 
on file which confirm that timely action of automatic rolling steel fire 
doors and window shutters have confined a fire to its point of origin 
and permitted its being extinguished with comparatively small 
damage. Make a survey of your building now, and don't delay 
action. You will find a Mahon Automatic Rolling Steel Fire Door or 
Window Shutter to meet each of your requirements—all bear the 
Underwiters’ Label. These automatic fire doors may be operated 
manually or mechanically in every day use. If a fire should break out 
while they are in the open position, the automatic mechanism will 
close the door, cutting off drafts and preventing the spread of the fire. 
See Sweet's Files for complete information, or ask for Catalog G-52. 


THE R. Cc. MAHON COMPANY 
Detroit 34, Michigan @ Chicago 4, Illinois 


Manufacturers of Automatic Rolling Steel Fire Doors and Window Shutters. 
Also Many Types of Standard General Service Rolling Steel Doors and Grilles, 
Insulated Metal Walls, and Steel Deck for Roofs, Floors and Partitions. 


| Above: Typical Mahon Automatic Rolling 
| Steel Fire Shutter. At Right: Mahon Auto- 

matic Rolling Steel Fire Door Installed 
| ina Dividing Fire Wall in o Bus Garage. 


a 0) ROLLING STEEL 
FIRE DOORS and 
WINDOW SHUTTERS 
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Think about it—personally! As treas- 
urer. As purchasing agent. As an individual 
in any executive position. 

Wouldn’t you be expected to insist that 
your firm’s accounts receivable and other 
business records be kept where they were 
safe against loss by fire? 

Are they? Or are you taking the risk that 
puts 43 out of 100 firms out of business 
when fire destroys their records? 


Are you entrusting them to a safe without 
the Ccbnahieae Laboratories, Inc. 

label—a safe that simply acts as an 
incinerator when temperatures get 
above 350°F? Are you counting on 


Would 


OU 


be the one 


“to blame”... 


if fire destroyed the records 
your firm needs to stay in 


business? 


a fireproof building for protection—when 
all it does is aie and intensify a fire 
that starts inside an office? 

Have you read the clause in your insurance 
policy that says: ‘‘Proof-of-loss must be 
rendered within 60 days”? 

After a fire is too late. Better find out, 
today, how little it costs to protect your 
records—and your business future—with 
a modern Mosler “A” Label Record Safe, 
It’s the world’s best protection. 


IF IT'S MOSLER .. . IT'S SAFE 


Je Mosler Safe“, 


World's Largest Builders of Safes and Bank Vaults 


Consult classified telephone directory for name of the Mesler dealer in your city, or mail the coupon now for free informative material. 


The Mosler Safe Company ¢ 


Dep’t NF-10, Hamilton, Ohio 


Please send me (check one or both): 
( Free Mosler Fire “DANGERater,” which will indicate my fire risk in 30 


O) Mlustrated catalog, describing the new series of Mosler Record Safes. 


Get your FREE Mosler “FIRE ‘*™* 
DANGERater” right away. Ends 
guessing. Dials your exact fire risk 
easily, quickly, Indicates proper 
protection for yaur records. Mail 
coupon for yours, now! 


Firm Name 
Address 
City. 


I iii saint cesgaa in iste ie 


Zone OO a cecenccmieltlh 
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ES 


»These are the reasons 


why METALBESTOS 


is the best gas vent 


en ne! 


FAST, EASY INSTALLATION 

Sturdy, die-formed couplers slip together read- 
ily without forcing. No cement, mastic or band- 
ing material needed. Adjustable lengths and 
elbows eliminate costly cutting and fitting; 
speed installation. 


SAFE, EFFICIENT VENTING 

Double-wall Metalbestos gives a “hot stack"’ 

quickly and continuously for complete removal 

of fumes — yet air-insulated outer pipe remains 

coot even after prolonged operation. Precision- 

made couplers seal both inner and outer pipes 
. cannot pull apart to cause dangerous leaks 


DURABLE AND DEPENDABLE 
All-aluminum, sturdy construction eliminates 
costfy replacements due to damage during 
shipping, handling or installation. Metalbestos 
will not crack or shatter, and is highly resistant 
to corrosion — forms a rigid, dependable vent- 
ing system 


for the best job use 


mm — NETALBEST 
ui 


Write today 

for Free VENTING MANUAL 

This useful manual, ‘Venting xy } 
of Gas Appliances," contains me 
important rules and helpful tips TTT TT 
on approved venting prac- 

tices No cost or obligation. 


Write today to Dept. T 


WILLIAM WALL 
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FIRE CHIEF CANVAS is approved and listed under 
the reexamination service of the Underwriters Labora- 
tories File No. R-2606. 


FIRE CHIEF CANVAS is approved by the Factory 
Mutual Laboratories. 


FIRE CHIEF CANVAS is approved and has the Seal 
of the California State Fire Marshal, No. A-72. 


FIRE CHIEF CANVAS meets the requirements of 
Government Specifications: CCC-D-746—Duck, Cot- 
ton, Fire, Water and Weather Resistant. 
Manufactured under U. S. Patents 


FIRE CHIEF CANVAS meets the requirements of: “ se ae as 
ARMY Mil-D-10860 and other patents. owned by 
Mil-D-10799A (Vinyl) Wm. E. Hooper & Sons Co. 
NAVY Mil-C-17106 
Fire, Water, Weather and Mildew Resistant. 


General Sales Offices: Juniper & Cherry Sts., Philadelphia 7 
320 Broadway, New York 7 © 300 W. Adams St., Chicago 6 
Hooperwood Mills: Woodberry, Baltimore 11 


“From raw cotton to finished canvas under one roof” 
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ENGINEERED FOR ANY FIRE HAZARD 


SPLIT-SECOND ACTION ! | aii 


A Blaw-Knox Automatic Sprin- 

kler or Fog System engineered 

for the fire hazards in and around 

a plant is industry’s most effec- 

tive weapon against ruinous i 
fires. On the job 24 hours a day, HOLDING TRANSFORMER FIRES 
dousing fires at their start, Leastnener 
sounding alarms, closing safety 

doors...all with the speed of 

electricity. Glad to consult with 

you and submit an estimate with- 

out obligation. 


BLAW-KNOX SPRINKLER DIVISION 
OF BLAW-KNOX CONSTRUCTION COMPANY 
829 Beaver Ave., N.S., Pittsburgh 33, Pa. 
Offices in Principal Cities 
COOLING OFF CHEMICAL 
eee ‘HOT HEADS”’ 

Deluge Systems, Wet Pipe Systems, Dry per ee 

Pipe Systems, Water Spray and Fog 

Systems, Rate-of-Rise Sprinkler Systems, 

Foam and Carbon Dioxide Extinguisher 

Systems... all carry Insurance Under- 

writers Approval. 


“LITTLE JOEY SPRINKLER” , He 


Always on the Job ¥ 


PROTECTING FLAMMABLE 
GASES 


BLAW-KNOX 
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Think of the time 


these couplings save on 
SPRINKLER SYSTEMS! 


ROLAGRIP Couplings 


Ready to use right now with plain 
end pipe — no threading, groov- 
ing, welding or flanging neces- 
sary! In 3 simple steps, anyone 
can apply a Relagrip — without 
special tools or skills. Mainte- 
nance and repair are greatly sim- 
plified, too. Available in sizes 
114” to 12”. 


GRUVAGRIP Couplings 


The best and fastest way to make 
ends meet when the job calls for 
grooved pipe! Exceptionally easy 
to install and dismantle. Ask for 
them in sizes 34” to 12” at your 
favorite supply store, where you’li 
also find a complete line of. 
grooved, malleable Gruvagrip 
fittings. 


Both Rolagrips and Gruvagrips are approved by Fac- 
tory Mutual Laboratories and listed by Underwriters’ 
Laboratories for use on all types of sprinkler systems. 


WRITE TODAY FOR DETAILS ON THESE TIME-TESTED 
COUPLINGS, OR SEE YOUR FAVORITE SUPPLY STORE 


GUSTIN-BACON MANUFACTURING CO. 


210 W. 10th St., Kansas City, Mo. 
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EX A SAFETY Features 


“AKBAR” 


The Famous KINNEAR Stee! Rolling Fire Door 


The safe way to make sure of quick, 
automatic, fire protection at doorways and 
wall openings is with Kinnear “Akbar” 
Fire Doors. 

When fire threatens, the doors are auto- 
matically pushed downward by a strong 
starting spring . . . yet their downward 
speed is controlled, for the safety of any- 
one passing through the opening. 

Akbar Doors also feature separate coun- 
terbalance and starting springs. In an 
emergency, the doors can be opened 
after automatic closure. 

Another Kinnear device stops the door at 
sill level even if the sill is burned away. 
This assures maximum closure of the 
doorway under all conditions. 


ae Ch UC 
ROLLING DOOR 


When not in use, Akbar Doors re- 
main coiled overhead, out of the 
way. Approved and labeled by Under- 
writers’ Laboratories, Inc., they have 
saved as much as one-third of their 
cost per year in reduced insurance 
rates. They are built any size, to fit 
any opening — in old or new build- 
ings. 

Akbar Doors can also be used for 
regular daily service, with Kinnear 
Motor Operators and electric push- 
button control if desired. Where 
maximum fire protection is not 
essential, nonlabeled Kinnear Steel 
Rolling Doors are recommended. 
Write today for catalog or specific 
information. 


The KINNEAR Mfg. Co. 


FACTORIES 
2250-70 Fields Ave., Columbus 16, Ohio 
1742 Yosemite Ave., San Francisco 24, Calif. 
Offices and Agents in All Principal Cities 
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HORTON ELEVATED TANK 


Reduces Insurance Costs 80 per Cent 


Wichita Falls Compress 
Company, Inc., reduced the 
insurance rate from 25¢ per 
$100 to 5¢ per $100 on the 
contents of its warehouse at 
Wichita Falls, Tex., by in- 
stalling an automatic sprin- 
kler system and a Horton 
elevated steel tank to pro- 
vide the gravity water sup- 
ply. The installation of the 
fire protection system also 
reduced materially the in- 
surance premiums on the 
company’s plant facilities. 


The sprinkler system pro- 
tects about 50 per cent of 
the floor area and, even- 
tually, will be extended 
throughout the entire plant. 
The elevated tank shown at 
the left has a capacity of 
100,000 gals. and is 100-ft. 
to the bottom. 


The Wichita Falls Com- 
press was built in 1944. It 
covers more than 20 acres 
and has 225,000 sq. ft. of 
warehouse space which will 
store approximately 25,000 
bales of cotton. 


Write our nearest office 
for quotations on elevated 
water tanks. 


CHICAGO BRIDGE & IRON COMPANY 


CLEVELAND 
HAVANA 
HOUSTON 
SEATTLE 


CHICAGO BIRMINGHAM LOS ANGELES 
DETROIT ATLANTA WASHINGTON 
TULSA NEW YORK PHILADELPHIA 
BOSTON HAVANA SAN FRANCISCO 


Plants at Chicago, Birmingham, Salt Lake City and Greenville, Pa. 
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AER-O-FOAM 
LIQUIDS 


OVERHEAD SPRAY 
DEFLECTORS 


LINE 
PROPORTIONERS 


5am Installations 
Sure Fast, Positive Action 


you “fire checked” your plant lately? You 

ay now have a greater flammable liquid fire risk 

han ever before. If gasoline, alcohols, acetone, or 

mixed polar solvents are stored and used in your 

plant, complete automatic foam protection should 
be provided. 

Let National Foam engineers study your plant 
hazards, then recommend “Engineered Foam Fire 
Protection.” If your problem involves technical re- 
search, National Foam chemists are well-equipped 
to develop an answer. 

Based upon years of experience in helping lead- 
ing industries with fire protection problems, National 
Foam specialists will recommend mechanical or 
chemical foams, and proper foam making devices 
to meet your specific requirements. 

Consult your nearest National Foam Distributor, 
or write direct about your problem. 


nts peppers ae 
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@ There’s no halfway feeling about fire and its 

resulting destruction with an expert fire protection 

engineer .. . he actually hates to see a little fire 

roar into a raging inferno and create a sizeable loss, 

This personal sense of responsibility is inherent 

with C-O-TWO Fire Protection Engineers . . . a 

definite plus in your behalf. Whether it’s fire de- 

tecting or fire extinguishing . . . portables or built-in 

man systems . . . C-O-TWO means top quality backed 
by experienced engineering that results in operating 


superiority for you at all times. 


e With C-O-TWO Fire Protection Equipment, sim- 
plicity, practicability, longevity and minimum main- 
wit 4 ate tenance are built-in features that guarantee fast, 
positive action the instant fire strikes. Furthermore, 
extensive manufacturing and field installation skills, 
together with approvals such as the Underwriters’ 
Laboratories, Inc., Factory Mutual Laboratories, 
Armed Forces and Government Bureaus assure you 
of the finest in modern fire protection equipment. 
Rushed production periods and future expan- 
sions are some of the many problems carefully 
considered in a plant-wide firesafety recommenda- 
tion by C-O-TWO Fire Protection Engineers . . . 
the prime objective always being the best type fire 
protection equipment for the particular fire haz- 
ard concerned. 


WHEN BUSINESS STOPS ...INCOME STOPS! 
Don’t take chances with your investment. Secure 
the benefits of highly efficient fire protection en- 
gineering today . . . our extensive experience over 
the years is at your disposal without obligation. 
Get the facts now! 


C-0-TWO FIRE EQUIPMENT COMPANY 


NEWARK 1 * NEW JERSEY 


APPROVED FIRE PROTECTION EQUIPMENT C-O-TWO FIRE EQUIPMENT OF CANADA, LTD. 
Siquonz-Grip Carton Bienide Type Fre Extinguishers TORONTO 8 + ONTARIO 
Dry Chemical Type Fire Extinguishers 


ilt-In High Pressure Pressure Carbon Dioxi Sales and Service in the 
—  * Fire teal Systems _ Principal Cities of United States and Canada 


Built-In Smoke and Heat Fire Detecting Systems AFFILIATED WITH PYRENE MANUFACTURING COMPANY 
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= 
Pam Swing Check 
valve. 


VALVES, HYDRANTS 
INDICATOR POSTS AND 
PIPE FITTINGS FOR Tapping Sleeve and valve 


FIRE PROTECTION este 


We make a complete line of Valves, 
Hydrants, Indicator Posts and under- 
ground pipe fittings for fire protection 
systems. All M & H products are 
approved and listed by the Underwriters’ 
Laboratories and A. F. M. Laboratories. 
Outstanding features are simplicity of 
design, rugged construction and highest 
quality materials and workmanship. 
Write for CATALOG No. 52. On your 


orders specify M & H for service. Seni 


Gate Valve, 


M&HVALVE ~ a 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 


All-bell Cast Iron Tee. Mill Yord fe}, ; s 
‘ nee 
n 
Adjustable J a la aad A tloce Geto” \ - 
Indicator Valves. - 
Post. ” 
ry r 
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so pets 


PREVENT FIRES LIKE THIS. A $200,000 loss, as in this paint and varnish factory, can happen only where 
full fire protection is lacking. To more and more men responsible for protecting life and property, full fire 
protection means a carefully engineered alarm or release system incorporating Fenwal DETECT-A-FIRE ® 


thermostats. 


a 


YOU REDUCE EXPENSES as well as risks when you 
specify DETECT-A-FIRE thermostats in your fire 
detection equipment. Long service life, corrosion 
resistance and repeatability assure long-term 
economy. Fenwal DETECT-A-FIRE thermostats 
are listed by @® - + approved by > 


THESE FREE BULLETINS contain complete details 
on Fenwal DETECT-A-FIRE thermostats — the 
only units bringing you the benefits of Rate-Com- 
pensation Actuation, a new principle of fire detec- 
tion. Fenwal engineers will gladly work with system 
installers to incorporate the benefits of full fire pro- 
tection and long-term economy. 


Write Fenwal, Incorporated, 1410 Pleasant Street, Ashland, Mass. 


DETECT-A-FIRE’ 


Thermostats 


Dynamic, Rate-Compensation Actuated Fire Detectors 





Reliable Automatic 


Sprinkler Devices have been pro- 


tecting lifo and property for more than 
25 years. The practical design and rugged construction are univer- 
sally approved and accepted by all Fire Insurance and Governmental 
Authorities. Reliable Automatic Sprinklers effect maximum reductions 


in fire insurance premiums. 


Reliable's complete line includes 
Automatic and Open Sprinklers, 
Alarm Valves, Dry Pipe Valves, 
Accelerators, Circuit Closers, 
Water Motors, and all other 
accessories required in Sprinkler 
Systems. . 


Experienced Reliable Represent- 


atives are located throughout 
the United States, in Canada, 
and in foreign countries. These 
local organizations can install a 
Reliable Automatic Sprinkler 
System designed for your 
specific requirement. Write us 
for the name of the Reliable 
Representative nearest you. 


FURTHER INFORMATION ON REQUEST 


Ue: R ELIABLE AUTOMATIC SPRINKLER CO. INC. 
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MODEL MX 


WITH 


ANSUL MET-L-X 


DRY POWDER 


FIRE EXTINGUISHERS 


Ansul Met-L-X Dry Powder Extin- 
guishers allow safe and effective ap- 
plication of a special fire extinguish- 
ing compound to burning metal 
fires. When applied to a metal fire, 
Ansul Met-L-X Dry Powder fuses 
and forms an air-excluding crust 
over the burning metal. 


Ansul Met-L-X Dry Powder is Ansul Met-L-X Dry Powder is free 
ee eek a flowing and water-repellent. It may 
powdered shusines ead mon be stored, at normal temperatures, 


other combustible metals. Get indefinitely, without deterioration. 
complete information. Write for 
File No. 944. 


DISTRIBUTORS IN ALL PRINCIPAL AN % u i 


CITIES IN THE U. S. A., CANADA 


AND OTHER COUNTRIES. Piuial’ Cave any 


FIRE EQUIPMENT DIVISION e@ MARINETTE, WISCONSIN 


MANUFACTURERS OF INDUSTRIAL CHEMICALS * DRY CHEMICAL FIRE EXTINGUISHING EQUIPMENT © REFRIGERANTS AND REFRIGERATION PRODUCTS 
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In The Background 


Till Fire Strikes 


Fits in smoothly with the most modern interiors. 
Barely visible, but ready at a second’s warning 


to spring into action. Viking Flush Type Sprinkler THE VIKING FLUSH 
Heads offer great dependability, plus true func- 
tional design. Get all details today from the TYPE SPRINKLER HEAD 


Viking representative in your neighborhood. 


VIKING CORPORATION REPRESENTATIVES 


Crawford & Slaten Co. Walton Viking Co. Viking Sprinkler Co. 
Atlanta, Georgia Kansas City, Missouri Detroit, Michigan 


Crawford Sprinkler Co. ita Viking Sprinkler Co. 


Charlotte, North Carolina Grand Rapids, Michigan 


Hudson Viking Sprinkler Co. Viking Sprinkler Co., Inc. California Viking Sprinkl \ 
St. Paul, Minnesota Boston, Massachusetts = ‘haan, Coli ornia er Co 


C.W. Hutchinson, Inc. . . 
: > ee Viking Automatic Sprinklers, Inc. Viking Sprinkler Co. 
Huntington,West Virginia Buffalo, New York New York, New York 
Texas Automatic Sprinkler Co. 
Viking Sprinkler Co. 


Dallas, Texas . 
eetke, Pomme Viking Automatic Sprinkler Co. Philadelphia, Pennsylvania 


= Antonio, Texas Chicago, Illinois Pittsburgh, Pennsylvania 
ackson, Mississippi : 

Memphis, Teenie Viking Sprinkler Co. Viking Automatic Sprinkler Co. 
New Orleans, Louisiana Cincinnati, Ohio Seattle, Washington 
Oklahoma City, Oklahoma Cleveland, Ohio Portland, Oregon 

Little Rock, Ark. Indianapolis, Indiana Vancouver, B. C. 


THE VIKING CORPORATION 


HASTINGS, MICHIGAN 
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DOUBLE SAFETY 
a aL 
SYSTEMS... 


BOTH FIBERGLAS COATED DUCT 
INSULATION AND FIBERGLAS 
DUST-STOP FILTERS CARRY 
THE UNDERWRITERS’ 
LABORATORIES LABEL 


Ay) 


Here’s a popular team of Fiberglas* products 
that makes the natural fire safety of fibrous 
glass available for heating, ventilating and air- 
conditioning systems. 
Suitable for either exterior or interior insu- 
lation of ducts, Fiberglas Coated Duct Insu- 
lation combines exceptional thermal and 
sound-absorption efficiency. It is light in 
weight, easy to cut and apply, reduces the 
hazard of flame and smoke spread (panic 
hazard) when applied within the duct. When 
desired, it can be easily painted for improving 
the exterior appearance. Resists moisture, 
does not rot. Economical Dust-Stop* Air 
Filters are composed of a filtering medium of 
fibrous glass, coated with a viscous adhesive 
to trap dust particles in the air stream. Re- 
placement of Dust-Stop Filters requires no 
special equipment. 
For full information, call your nearest *Fiberglas and Dust-Stop are trade- 
Fiberglas branch office. Or write OWENS- marks (Reg. U.S. Pat. Off.) of Owens 
rni rgias ration 
Done 117s ee ae aoss ae with fibers of ou 
; ; ‘ : 


IF IT’S Bet otesmtce (T'S FIRE SAFE 
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INDOORS and OUTDOORS 
your BEST 


PROTECTION 
FOR 
FLAMMABLE LIQUID, 
GAS AND ELECTRICAL FIRES 


AN $ i L =... 
pry cHEMICAL EQUIPMENT 


, REE hy 
Flammable Liquid Fires Gas Fires Electrical Fires 


Ansul Dry Chemical Fire Extinguishing Equipment has world-wide recog- 
nition as preferred protection for flammable liquid, gas and electrical 
hazards. Yet a surprising number of Ansul Extinguishers are used to 
protect textile mills and paper mills against serious loss from surface fires 
such as occur in textile lint and combustible paper dust. 
The textile and paper making industries rely on Ansul Ex- 
tinguishers for quick control of dangerous flash fires in 
class “A” (ordinary combustible) materials. Any remain- 
ing embers are quenched with small quantities of water, 
thereby keeping water damage at a minimum. 
Surface fires in textile lint and combustible dusts spread 
rapidly. They need quick control. If you have serious lint 
or dust hazards, talk with your Ansul representative. He 
may have suggestions to reduce fire damage and lost pro- 
duction time. 
HAND PORTABLES * WHEELED PORTABLES * STATION- 


udtet "te. ARY EXTINGUISHERS AND PIPED SYSTEMS * TRUCK 
MOUNTS, TRAILERS AND SELF-PROPELLED UNITS 


Send for File No. 913. You will 
receive a variety of helpful print- 


ed matter. Included is our latest 

catalog which describes Ansul 

samgunbass ¥ ‘ae: — — FP mcne 

the sma nsu el 4 to Ansu ‘ Bo 

Piped systems and Ansul 2000 Ib. Chemical onyflany 


Stationary its. : 
che ~~ FIRE EQUIPMENT DIVISION + MARINETTE, WISCONSIN 


THE U.S.A., CANADA AND OTHER COUNTRIES 
EFRIGERANTS AND REFRIGERATION PRODUCTS 
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CENTRAL STATION 


SIGNALS, INC. 
Model PRS 


Waterflow Alarm De- 
vice is approved by 
both the Factory Mu- 
tual Laboratories and 
Underwriters’ Labor- 
atories, Inc. In hun- 
dreds of installations 
it has proved to be 
the ideal alarm device 
for sprinkler systems. 


5-inch size shown above. To install simply drill 
hole in pipe. 


SAVE VITAL MATERIALS! Install this water flow alarm device in place 
of bulky alarm valves. Only 10 oz. of vital material used in our water 
flow switch. 


e Made in all sizes from 2!/,” to 8” 
® It is positive in operation 


e Has instantly recycling pneumatic retarding device 
which prevents false alarms 


Has enclosed electrical contacts for 15 amp, 125 volts 
AC and !/, amp, 125 volts DC 


By installing this most economical alarm device, you will know instantly 
where the water is flowing. Many plants are having them installed on 
each floor or in each section. They save water damage. 

This device can also be obtained as Model PRT, a coded waterflow 
transmitter from which signals are received on a punch register and 
single stroke gong. Practically any number can be installed on a two- 
wire system, thus resulting in considerable savings on wiring. 


WE SOLICIT YOUR INQUIRIES 


CENTRAL STATION SIGNALS, INC. 


Manufacturers of all kinds of approved devices used in Central Station Systems or 
Class ‘A’ or Class ‘B’ Proprietary Fire Alarm Sytems, either automatic or manual. 


53 WEST 23rd STREET “t= NEW YORK 10,N. Y. 
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A SINGLE OBJECTIVE 
PROTECTION 


AT ITS BEST 


an fc A 
La ty 


aa Wits 


wy 2 NI! 


Ss yw aae ae ne ‘atta 
Ley ee oe 


IS ANY BUILDING TRULY “FIRE-PROOF”? 





No type of building is actually more “fire- 
proof” than a furnace. Consider, then, what 
happens to flammable contents when 
ignited in such a structure. Prevent FIRE 
in any building... by installing GLOBE 
Automatic Sprinklers, now. 


GLOBE AUTOMATIC SPRINKLER co. 
NEW YORK .. . CHICAGO . -. PHILADELPHIA 
Offic all principal 
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“lhe FINEST FIRE-FIGHTING EQUIPMENT 


IN THE Wor.ip is MADE BY 
AMERICAN - LAFRANCE!? 
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Only a few mentions are possible in this limited space, but the following will serve 
to indicate that Alfco makes a dependable fire-fighting unit for extinguishing every 
kind of fire. 


Fire Extinguishers: Foamite, Soda-Acid, Anti-Freeze, all Water Types, Carbon Di- 
oxide, Dry Chemical and Vaporizing Liquid. 


Wheeled Engines: Foamite, Soda-Acid, Anti-Freeze, Carbon Dioxide and Dry Chemical 


Fire Extinguishing Systems: Foamite Single Powder, Alcofoam Single Powder, Foamite 
Dual Powder, Foamite Two Solution, Foamite Airfoam, and Alfco Carbon Dioxide. 


Fire Hose: Alfco Allweather Fire Hose, white and clean, flexible for easy racking, strong 
and durable, seamless tubing, smooth waterways, double jackets tailored to fit, flat- 
cured. Wide range of selection. 


Fire-Fighting Supplies: Every need of the fire service can be promptly supplied from 
our complete stock of the most modern equipment. 


Alfco Provides a Complete Engineering Service Against Fire 


Write for free booklet on “Correct Fire Protection” 
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ELMIRA-NEW YORK:-U.S.A te ML eh 


Bow in cur Ind Century of: LEADERSHIP in FIRE PROTECTION 
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liquid handling 
for Industry 


THIS NEW TOKHEIM HAND PUMP contributes 
to safer handling of volatile liquids wherever used. 
Stops wasteful dripping and slippery floors. 
Reduces fire hazard and accidents common to 
other methods of liquid transfer. Approved 

for handling petroleum 

liquids — ideal for many 

others. Available in hose and 

spout models—for drums, 

skid tanks and underground 

installations. Order from 

your dealer, your oil 

company or your Tokheim 

representative. Write 

factory for literature. 


OKHEIM 


DOUBLE-ACTION 
HAND PUMPS 


General Products Division 


TOKHEIM OIL TANK AND PUMP COMPANY 


1686 Wabash Avenue, Fort Wayne 1, Indiana 
Factory Branch: 1309 Howard Street, San Francisco 3, California 
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32 YEARS OF SUPERIOR SERVICE 


Prove 
CENTRAL 
AUTOMATIC 
SPRINKLER 
SYSTEMS 


Your BEST PROTECTION 
against the fury of FIRE 


Whether it be a wet pipe system or a dry pipe system — or 
perhaps a Central ''Electro-Speed" Selves Sprinkler Sys- 
tem, you will find the one BEST TYPE is a CENTRAL 
SPRINKLER SYSTEM. 


They pay for themselves in insurance savings. 


Write us for information. 


AL AUTOMATI 
KLER COMPAN 


Main Office and Plant 
Fourth Street and Cannon Avenue 
LANSDALE, PA. 


(Representatives in principal cities in United States, Canada and foreign countries) 


C 
Y 


“Central Sprinklers answer the burning question” 
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RECHARGES 
at any air pump! 


For fires in textiles, flammable 
liquids and electrical equipment, 
you can’t beat the New Kidde 
5 pound Dry Chemical Extin- 
guisher. It has more fire-killing 
action than any other unit of its 
size. It operates by air pressure 
and can be recharged at any 
[oefor oun. air pump. 
LOCAL DEALERS 


LOOK IN THE ‘YELLOW PAGES’ 


OF YOUR TELEPHONE DIRECTORY 


Walter Kidde & Company, Inc. 
1051 Main St., Belleville 9, N. J. 


Walter Kidde & Company of Canada, Ltd., Montreal, P. Q. 
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Here's the most revolu- 


ll UMMC 
tionary development in 


e the science of fire pro- 


tection. Now, new buildings or 
buildings that are not presently 
fire safe can realize substan- 
tially better protection and—at 
no additional cost. Sprinklered 
properties can be made PLUS- 
SAFE by merely replacing old 
style sprinkler heads with the 


new “Automatic” SPRAY 
Sprinklers. 

An investment in “Automatic” 
SPRAY Sprinkler protection is 
an investment in the future se- 
curity of your own business. 
Get complete information from 
your nearest ‘‘Automatic”’ 
Sprinkler fire safety engineer or 
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clip and mail the coupon for 7% 


our free illustrative folder. 


“AUTOMATIC” SPRINKLER CORPORATION OF AMERICA 
YOUNGSTOWN, OHIO 
OFFICES IN PRINCIPAL CITIES OF NORTH AND SOUTH AMERICA 


Uilernalie Sotinkler 


FIRE 


FIRST 


“AUTOMATIC” SPRINKLER 


PROTECTION 





CORP. OF AMERICA 
P. O. BOX 360 
YOUNGSTOWN 7, OHIO 


COMPANY. 


CITY. 


STATE 








WHY CITIES 
PREFER GAMEWELL 


2 Reasons are—Economy and Dependability 


Many Gamewell fire alarm boxes still in use have 
service records exceeding 70 years, and — Obsoles- 
cence, due to the production of later models affording 
greater protection, not deterioration, is generally the 
cause of retiring Gamewell boxes from service. 


The Municipal 
Fire Alarm Box 


Gamewell Three-Fold Type 


For the protection of the values at risk — human life, 
property, business and income — adequate fire alarm 
box distribution is a sound investment. 


THE GAMEWELL COMPANY 
Newton Upper Falls 64 - Massachusetts 





True Safety for LPG Storage 


A study of available LP gas fire and explosion reports sho 
in each case an absence of one, and usually more, of thes 
safety factors which Grinnell ProtectoSpray* provides 
prevent such disasters: 


1, Instant cooling — td reduce pressure, prevent tank rupture. 


2. Soot-spot prevention —to minimize heat transfer to tank’s cor 
tents, eliminate rupturing pressures. § 

3. Positive air turbulence —to help dilution of leaking gas in 
inert gases present in air. 


4. Water-vapor dilution — to speed the thinning-out of gas-air mix 
tures, making them non-explosive. 


5. Control of burning — permitting safe disposal of gas where it 
escapes, localizing the fire-explosion hazard. 


6. Automatic operation —for continuous protection, day and night 


Information available for the asking. Grinnell Company, Inc, 
Providence 1, R. I. Offices in principal cities. 


"Reg. appl. for 


GRINNELL PROTECTOSPRA 








